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(5 7) Abstract: 

PURPOSE: To ensure the integrated management of various types of design data and production 
data which are generated in the development processes of products and also to perform the 
progress management of the development processes and the estimation of the development 
manhour. 

CONSTITUTION: When the development entry is accepted by an entry acceptance function 1, 
the product names and the progress management data are registered in a product data integrated 
management data base 14. Then various tools are started by a tool operation control manager 
function 3 and a development job is carried on. When this job ends, the design and production 
data are registered in the base 14. At the same time, the development progress states are also 
registered as data. It is possible to output the progress states of development processes by 
retrieving the base 14 with the product name used as a key. Then a development manhour 
estimation function 74 is started to estimate the development manhour of the product under 
development or to be developed based on various data on the existing products. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process control table which decomposes all the business at the time of developing and 
manufacturing arbitrary products into a smallest unit, systematizes this business, adds the same recognition 
number, and manages a subordinate information by the product name and the same above-mentioned 
recognition number, The product process procedure master table^containing the former data at the time of 
creating this process control table, CAD (Computer Aided Design) tool among the aforementioned process 
control tables, CAM (Computer Aided Manufacturing) tool, CAT (ComputerAided Testing) tool, CAE 
(Computer Aided Engineering) tool, And the process which receives tool support of CAPP (Computer 
Aided Process Planning) tool is extracted. The product data table which specifies the store place of the data 
which manage a subordinate information by the aforementioned product name and the same aforementioned 
recognition number, and the aforementioned CAD tool, the aforementioned CAM tool, the aforementioned 
CAT tool, the aforementioned CAE tool, and the aforementioned CAPP tool create, The aforementioned 
CAD tool, the aforementioned CAM tool, the aforementioned CAT tool, the aforementioned CAE tool, The 
distribution address table which has managed the subordinate information on the address of a system with 
reference to the case where the data which each tool of the aforementioned CAPP tool creates are distributed 
to the system besides a management of a development management framework, In the product data 
integration management database possessing the parts library table which carries out the unitary 
management of the parts used in case a product is developed The start time of WBS (Work Breakdown 
Structure) basic process registered into the aforementioned process control table about the product designed 
in the past, A finish time, accumulation working hours, a work man day, and the statistical-data table that 
manages the evaluation point of the process, The statistics master table which records the statistical 
information parameter drawn from the product designed in the past, The distribution management table 
which records the management matter about this distribution work, and the aforementioned CAD tool, The 
data which the arbitrary tool of the aforementioned CAM tool, the aforementioned CAT tool, the 
aforementioned CAE tool, and the aforementioned CAPP tool creates The product data integration 
management database characterized by providing the access-method table which manages the method which 
changes data into the format which suits this tool automatically when another arbitrary tool reads. 
[Claim 2] The process control table which decomposes all the business at the time of developing and 
manufacturing arbitrary products into a smallest unit, systematizes this business, adds the same recognition 
number, and manages a subordinate information by the product name and the same above-mentioned 
recognition number, The product process procedure master table containing the former data at the time of 
creating this process control table, CAD tool among the aforementioned process control tables, CAM tool, 
CAT tool, The process which receives tool support of CAE tool and CAPP tool is extracted. The product 
data table which specifies the store place of the data which manage a subordinate information by the 
aforementioned product name and the same aforementioned recognition number, and the aforementioned 
CAD tool, the aforementioned CAM tool, the aforementioned CAT tool, the aforementioned CAE tool, and 
the aforementioned CAPP tool create, The aforementioned CAD tool, the aforementioned CAM tool, the 
aforementioned CAT tool, the aforementioned CAE tool, The distribution address table which has managed 
the subordinate information on the address of a system with reference to the case where the data which each 
tool of the aforementioned CAPP tool creates are distributed to the system besides a management of a 
development management framework, It is a product data integration management database possessing the 
parts library table which carries out the unitary management of the parts used in case a product is developed. 
The start time of WBS basic process registered into the aforementioned process control table about the 
product designed in the past, a finish time, accumulation working hours, a work man day, and the statistical- 
data table that manages the evaluation point of the process, The statistics master table which records the 
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statistical information parameter drawn from the product designed in the past, The distribution management 
table which records the management matter about this distribution work, and the aforementioned CAD tool, 
The data which the arbitrary tool of the aforementioned CAM tool, the aforementioned CAT tool, the 
aforementioned CAE tool, and the aforementioned CAPP tool creates The aforementioned CAD tool, the 
aforementioned CAM tool which were registered into the process control table which exists in the product 
data integration management database possessing the access-method table which manages the method which 
changes data into the format which suits this tool automatically when another arbitrary tool reads, Activation 
of the tool of the aforementioned CAT tool, the aforementioned CAE tool, and the aforementioned CAPP 
tool, Shutdown is controlled. And the aforementioned CAD tool, the aforementioned CAM tool, The data 
which the tool of the aforementioned CAT tool, the aforementioned CAE tool, and the aforementioned 
CAPP tool creates It stores in the field indicated in the aforementioned product data table in the 
aforementioned manufacture data integration management database. The tool motion-control manager 
ability which records the audit trail of the tool of the aforementioned CAD tool, the aforementioned CAM 
tool, the aforementioned CAT tool, the aforementioned CAE tool, and the aforementioned CAPP tool on a 
log file, The parts library management function to manage the aforementioned parts library table which the 
arbitrary tool of the aforementioned CAD tool, the aforementioned CAM tool, the aforementioned CAT 
tool, the aforementioned CAE tool, and the aforementioned CAPP'tool refers to, In the development 
management framework which possesses design B / M creation function which creates a bill of materials 
from the data which the aforementioned CAD tool creates The entry receptionist function to register the 
instance of the aforementioned WBS basic process which describes the work breakdown which received the 
event of development start and was decomposed into the smallest unit as finite business in the 
aforementioned process control table, The data control function to perform a data maintenance of the 
aforementioned product data table automatically, The development schedule status-control function which 
displays development schedule progress of the aforementioned product registered by the aforementioned 
entry receptionist function from the aforementioned process control table and the aforementioned log file, 
The data distribution FM which transmits the aforementioned data which the arbitrary tool of the 
aforementioned CAD tool, the aforementioned CAM tool, the aforementioned CAT tool, the 
aforementioned CAE tool, and the aforementioned CAPP tool creates to an external system according to the 
applicable status, The aforementioned CAD tool, the aforementioned CAM tool, the aforementioned CAT 
tool, the aforementioned CAE tool, The method which changes them automatically so that the data format 
which this tool has may be suited when another tool reads the data which the arbitrary tool of the 
aforementioned CAPP tool creates, The aforementioned product data table, the aforementioned process 
control table, the aforementioned statistical-data table, the aforementioned statistics master table, The man 
day estimation function to presume the man day of the aforementioned product registered by the 
aforementioned entry receptionist function from the aforementioned access method and the aforementioned 
log file, The man day statistical information capture function to collect the man day statistical information of 
the product developed in the past from the aforementioned process control table, the aforementioned 
statistical-data table, and the aforementioned log file, The evaluation statistical information capture function 
to collect the evaluation point informations on the product developed in the past from the aforementioned 
product data table, the aforementioned statistical-data table, the aforementioned access-method table, and 
the aforementioned access method, The development management framework characterized by providing 
the statistical-analysis function to analyze the statistical information of the product developed in the past, 
and to register the analysis result into the aforementioned statistics master table from the aforementioned 
process control table and the aforementioned statistical-data table. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the product data integration management database and the 
Seki management framework which are applied to the business carried out in the technical section of the 
device industry which makes subassembly a subject among manufactures about a database and a framework 
especially, a design section, an IE section, a manufacturing department, and a management section about the 
technique of operating the data sequence or the content dealt with with a digital computer, and processing 
data. 
[0002] 

[Description of the Prior Art] The conventional technique is shown in drawing 10 . Arbitrary products 101 
When designing, an operator 123 is the design integrated framework function 102. It starts. Design 
integrated framework function 102 When it starts, it is the data storage field 103. Since it must specify, it is 
an operator 123. Product 101 Data file 109,1 10,1 1 1 Machine 104 to store A name and directory 105 It is the 
design integrated framework function 102 about a name. It inputs. 

[0003] Design integrated framework function 102 Low-ranking CAD tool 106,106a, the CAE tool 107, and 
CAT tool 108 Directory 105 into which the store place of the data files 109,109a and 1 10,1 1 1 to create was 
inputted It sets up. Then, CAD tool 106 which should be used for the beginning among CAD tool 106,106a 
which exists partly It is used and is a product 101. It is designed. Consequently, CAD tool 106 Data file 109 
created Inputted directory 105 It is created by the subordinate. CAD tool 106 which should be used first 
Data file 109a created by this CAD tool 106a when designing the following process by another CAD tool 
106a, after completing a design is also a directory 105. It is stored. 

[0004] Design [ after using CAD tool 106,106a and ending a series of design procedure ] integrated 
framework function 102 By the CAM tool 112 which a subordinate does not have, it is the manufacture 
relation data file 1 13. It is a directory 105 when creating. Data file 109 which exists in a subordinate File 
transfer program 1 14,1 14a is minded and it is the CAM tool 1 12. Own directory 1 15 It copies to a 
subordinate. Copy data file 109a is created as a result of a copy. Then, operator 123 The concerned copy 
data file 109a is minded, and it is the CAM tool 1 12. It processes. 

[0005] CAM tool 1 12 In case it processes, it is the concerned CAM tool 1 12 about the format of data file 
109a as pretreatment. It is an operator 123 in order to change into a peculiar format. Conversion program 
1 16 It starts. This conversion program 1 16 It is the interval generation file 1 17 as a result of activation. It is 
created. Operator 123 Conversion program 1 16 Interval generation file 1 17 Concerned CAM tool 112 after 
creating It starts. CAM tool 1 12 When processing by another different CAM tool 1 12a, it is a conversion 
program 116. Another different conversion-program 116a must be prepared, and it must change into the 
format that CAM tool 1 12a corresponds. 

[0006] It is the design integrated framework function 102. A subordinate's CAD tool 106 Data file 109 
created It is an operator 123 when a version is updated. A conversion program 116 and interval generation 
file 1 17 It must be used and the same procedure must be performed again. 

[0007] Moreover, CAM tool 112 Different tool 1 18 It is a data file 109. It is the CAD tool 106, without 
using it. It is the output space 119 about a result. You have to adopt the technique of reading using a 
digitizer 120 after a printing. 

[0008] Design integrated framework function 102 Whenever it controls activation of a subordinate's CAD 
tool 106,106a, and an operation of a halt, it is a log file 121. Record 122 It appends. The concerned file 121 
From the content, an operation of each CAD tool 106,106a can be checked. However, file 121 Product 101 
It is not used as development schedule status-control data. Therefore, product 101 When carrying out a 
development schedule status control, it is the design integrated framework function 102. Operator 123 who 
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uses a subordinate's CAD tool 106,106a Self-assessment document 125 to fill in It will refer to and 
* correspond. Moreover, product 101 A management of a man day, a forecast, and a cost forecasting are an 
operator 123. Self-assessment document 125 A hand calculation or the status-control system after EDP input 
will perform based on the obtained data. 

[0009] Design integrated framework function 102 About data file 109,109a which a subordinate's CAD tool 
106,106a created, it is another system 124. When distributing, file transfer program 1 14,1 14a is used. In this 
case, since the status of data file 109,109a and 1 10,1 1 1 [ themselves ] is not necessarily managed, the file 
transfer also of developing data becomes possible. 

[0010] JP,4-336382,A is mentioned as well-known data near the conventional technique explained above. 
[0011] 

[Problem(s) to be Solved by the Invention] There are the following technical probrems in the conventional 
technique explained above. 

[0012] Sharing-izing the data contained [ 1st ] in data files 109,109a and 1 10,11 1 Design integrated 
framework function 102 A subordinate's CAD tool 106,106a, the CAE tool 107 and CAT tool 108 it can 
accept, come out and do --**** - not passing - data file 1 13 of CAM tool 1 12,1 12a Since the technique of 
managing does not exist It must re-create one by one using conversion-program 1 16,1 16a, and is a data file 
" 113. Since a whereabouts will be changed simply, it is this data file 113. It may lose. 

[0013] To the 2nd, the status control of a development schedule and a forecast of a man day are an operator 
123 with the conventional technique. Self-assessment document 125 to create Related data are collected, the 
hand calculation or the status-control system after EDP input is performing on the basis of it, by such 
technique, timely grasp of development progress and a forecast of a development cost cannot be performed, 
but the design change on account of a cost reduction becomes impossible. 

[0014] To the 3rd, it is a product 101 with the conventional technique. Subordinate data control is an 
operator 123. It depends and it is not managed where data files 109,109a and 110, 111, 113 actually exist. 
[0015] 

[Means for Solving the Problem] The process control table which this invention decomposes all the business 
at the time of developing and manufacturing arbitrary products into a smallest unit, systematizes this 
business, adds the same recognition number, and manages a subordinate information by the product name 
and the same above-mentioned recognition number, The product process procedure master table containing 
the former data at the time of creating this process control table, CAD (Computer Aided Design) tool among 
the aforementioned process control tables, CAM (Computer Aided Manufacturing) tool, CAT 
(ComputerAided Testing) tool, CAE (Computer Aided Engineering) tool, And the process which receives 
tool support of CAPP (Computer Aided Process Planning) tool is extracted. The product data table which 
specifies the store place of the data which manage a subordinate information by the aforementioned product 
name and the same aforementioned recognition number, and the aforementioned CAD tool, the 
aforementioned CAM tool, the aforementioned CAT tool, the aforementioned CAE tool, and the 
aforementioned CAPP tool create, The aforementioned CAD tool, the aforementioned CAM tool, the 
aforementioned CAT tool, the aforementioned CAE tool, The distribution address table which has managed 
the subordinate information on the address of a system with reference to the case where the data which each 
tool of the aforementioned CAPP tool creates are distributed to the system besides a management of a 
development management framework, In the product data integration management database possessing the 
parts library table which carries out the unitary management of the parts used in case a product is developed 
The start time of WBS (Work Breakdown Structure) basic process registered into the aforementioned 
process control table about the product designed in the past, A finish time, accumulation working hours, a 
work man day, and the statistical-data table that manages the evaluation point of the process, The statistics 
master table which records the statistical information parameter drawn from the product designed in the 
past, The distribution management table which records the management matter about this distribution work, 
and the aforementioned CAD tool, The data which the arbitrary tool of the aforementioned CAM tool, the 
aforementioned CAT tool, the aforementioned CAE tool, and the aforementioned CAPP tool creates When 
another arbitrary tool reads, it is characterized by providing the access-method table which manages the 
method which changes data into the format which suits this tool automatically. 

[0016] The process control table which this invention decomposes all the business at the time of developing 
and manufacturing arbitrary products into a smallest unit, systematizes this business, adds the same 
recognition number, and manages a subordinate information by the product name and the same above- 
mentioned recognition number, The product process procedure master table containing the former data at 
the time of creating this process control table, CAD tool among the aforementioned process control tables, 
CAM tool, CAT tool, The process which receives tool support of CAE tool and CAPP tool is extracted. The 
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product data table which specifies the store place of the data which manage a subordinate information by the 
aforementioned product name and the same aforementioned recognition number, and the aforementioned 
CAD tool, the aforementioned CAM tool, the aforementioned CAT tool, the aforementioned CAE tool, and 
the aforementioned CAPP tool create, The aforementioned CAD tool, the aforementioned CAM tool, the 
aforementioned CAT tool, the aforementioned CAE tool, The distribution address table which has managed 
the subordinate information on the address of a system with reference to the case where the data which each 
tool of the aforementioned CAPP tool creates are distributed to the system besides a management of a 
development management framework, It is a product data integration management database possessing the 
parts library table which carries out the unitary management of the parts used in case a product is developed. 
The start time of WBS basic process registered into the aforementioned process control table about the 
product designed in the past, a finish time, accumulation working hours, a work man day, and the statistical- 
data table that manages the evaluation point of the process, The statistics master table which records the 
statistical information parameter drawn from the product designed in the past, The distribution management 
table which records the management matter about this distribution work, and the aforementioned CAD tool, 
The data which the arbitrary tool of the aforementioned CAM tool, the aforementioned CAT tool, the 
aforementioned CAE tool, and the aforementioned CAPP tool creates The aforementioned CAD tool, the 
! aforementioned CAM tool which were registered into the process contrbl table which exists in the product 
data integration management database possessing the access-method table which manages the method which 
changes data into the format which suits this tool automatically when another arbitrary tool reads, Activation 
of the tool of the aforementioned CAT tool, the aforementioned CAE tool, and the aforementioned CAPP 
tool, Shutdown is controlled. And the aforementioned CAD tool, the aforementioned CAM tool, The data 
which the tool of the aforementioned CAT tool, the aforementioned CAE tool, and the aforementioned 
CAPP tool creates It stores in the field indicated in the aforementioned product data table in the 
aforementioned manufacture data integration management database. The tool motion-control manager 
ability which records the audit trail of the tool of the aforementioned CAD tool, the aforementioned CAM 
tool, the aforementioned CAT tool, the aforementioned CAE tool, and the aforementioned CAPP tool on a 
log file, The parts library management function to manage the aforementioned parts library table which the 
arbitrary tool of the aforementioned CAD tool, the aforementioned CAM tool, the aforementioned CAT 
tool, the aforementioned CAE tool, and the aforementioned CAPP tool refers to, In the development 
management framework which possesses design B / M creation function which creates a bill of materials 
from the data which the aforementioned CAD tool creates The entry receptionist function to register the 
instance of the aforementioned WBS basic process which describes the work breakdown which received the 
event of development start and was decomposed into the smallest unit as finite business in the 
aforementioned process control table, The data control function to perform a data maintenance of the 
aforementioned product data table automatically, The development schedule status-control function which 
displays development schedule progress of the aforementioned product registered by the aforementioned 
entry receptionist function from the aforementioned process control table and the aforementioned log file, 
The data distribution FM which transmits the aforementioned data which the arbitrary tool of the 
aforementioned CAD tool, the aforementioned CAM tool, the aforementioned CAT tool, the 
aforementioned CAE tool, and the aforementioned CAPP tool creates to an external system according to the 
applicable status, The aforementioned CAD tQol, the aforementioned CAM tool, the aforementioned CAT 
tool, the aforementioned CAE tool, The method which changes them automatically so that the data format 
which this tool has may be suited when another tool reads the data which the arbitrary tool of the 
aforementioned CAPP tool creates, The aforementioned product data table, the aforementioned process 
control table, the aforementioned statistical-data table, the aforementioned statistics master table, The man 
day estimation function to presume the man day of the aforementioned product registered by the 
aforementioned entry receptionist function from the aforementioned access method and the aforementioned 
log file, The man day statistical information capture function to collect the man day statistical information of 
the product developed in the past from the aforementioned process control table, the aforementioned 
statistical-data table, and the aforementioned log file, The evaluation statistical information capture function 
to collect the evaluation point informations on the product developed in the past from the aforementioned 
product data table, the aforementioned statistical-data table, the aforementioned access-method table, and 
the aforementioned access method, It is characterized by providing the statistical-analysis function to 
analyze the statistical information of the product developed in the past, and to register the analysis result into 
the aforementioned statistics master table from the aforementioned process control table and the 
aforementioned statistical-data table. 
[0017] 
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[Example] Next, this invention is explained with reference to a drawing. Drawing 1 is a block diagram 
showing one example of this invention. 

[0018] Drawing 2 shows the relation of the entry receptionist function in drawing 1 , a product data 
integration management database, a data control function, and the tool motion-control manager ability to a 
* method. 

[0019] Drawing 3 shows the detail of the process control table in drawing 2 , a product process procedure 
master table, a product data table, a distribution address table, a parts library table, the access-method table 
that the product data integration management database constituted including a log file holds, a distribution 
management table, a statistical-data table, a statistics master table, the above-mentioned process control 
table and the above-mentioned product process procedure master table, the above-mentioned product data 
table, the above-mentioned distribution address table, the above-mentioned parts library table, and the 
above-mentioned log file. 

[0020] Drawing 4 shows the relation with design B / M creation function to the access-method table of the 
above-mentioned product data integration management database in drawing 1 and the above-mentioned 
process control table of the above-mentioned product data integration management database, and the above- 
mentioned product data table. 

^[0021] Drawing 5 shows the relation of the product data table of the abovfc-mentioned product data 
integration management database to the data distribution FM in drawing 1 , a distribution address table, and 
a distribution management table. 

[0022] Drawing 6 shows the relation of the above-mentioned tool motion-control manager ability to the 
development schedule status-control function in drawing 1 , the above-mentioned process control table of 
the above-mentioned product data integration management database, and the above-mentioned product 
process procedure master table. 

[0023] Drawing 7 shows the relation of the parts library management function in the above-mentioned 
development management framework to the access-method table and method of the above-mentioned 
product data integration management database in drawing 1 . 

[0024] Drawing 8 shows the relation of the above-mentioned process control table of the above-mentioned 
product data integration management database, and the above-mentioned product process procedure master 
table to the man day statistical information capture function in drawing 1 , an evaluation statistical 
information capture function, a statistical-analysis function, a man day estimation function, an entry 
receptionist function, the above-mentioned access-method table of the above-mentioned product data 
integration management database, a statistical-data table, and a statistics master table. 
[0025] The representation technique of a parentage in a version-control method is shown in drawing 9 . 
[0026] Next, with reference to drawing 2 , the relation of the above-mentioned entry receptionist function, 
the above-mentioned product data integration management database, the above-mentioned data control 
function, and the above-mentioned method and the above-mentioned tool motion-control manager ability is 
explained in detail. 

[0027] The tool motion-control manager ability 3 performs the motion control of the tool of the CAD tool 4, 
the CAE tool 5, the CAM tool 6, the CAT tool 7, and the CAPP tool 8, and an environmental control, and 
adds the function of the above-mentioned method reading to what is called from the former EDA (Electric 
Design Autometion) framework function. 

[0028] In the entry receptionist function 1, it is the function to register the newly developed product and to 
register the development process of this product. 

[0029] The product data integration management database 14 is what manages the data file 25 which each 
tool of the CAD tool 4, the CAM tool 6, the CAT tool 7, the CAE tool 5, and the CAPP tool 8 creates, and 
its access technique. The process control table 15 which develops a product, is what described the work 
breakdown at the time of manufacturing, is equivalent to an operating flow management table, and exists 
from the former, The product process procedure master table 16 which offers the former data of the process 
control table 15, The product data table 17 with the structure seen by the filing system in EDA framework, 
In the distribution address table 47 which has managed the correspondence relation between a network 
address and a system, and is equivalent to the conventional object dictionary, and CAD tool The parts 
library table 49 which exists from the former is included, in CAD tool The access-method table 22 of the 
new definition which the access technique of data is specified and manages the method which is also a data- 
conversion program while the log file 20 which exists from the former is included, The start time of WBS 
basic process registered into the distribution management table 48 and the process control table 15 of the 
new definition which manages distribution to an external system, It is constituted including the statistical- 
data table 50 of the new definition which manages a finish time, accumulation working hours, a work man 
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day, and the evaluation point of the process, and the statistics master table 51 of the new definition which 
records the statistical information parameter drawn from the product designed in the past. 
[0030] The data control function 2 performs automatically a data maintenance of the product data table 17 in 
the product data integration management database 14. 

[0031] If an activate request 35 is received through I/O device 13, in order that the entry receptionist 

function 1 may prepare a development of the product name specified by the activate request 35, it searches 

the process control table 15 in the product data integration management database 14, and confirms whether 

the instance 21 with the product name inputted by the entry receptionist function 1 exists. 

[0032] About an instance 21, when the instance 21 does not exist, in order that the entry receptionist 

function 1 may register a product name and WBS unit process into the process control table 15 and only an 

applicable affair may register it at a search key, it becomes an operator's 1 1 input work waiting. 

[0033] The standardization activities in the organization to which the above-mentioned WBS unit process is 

the work unit which constitutes development work of the above-mentioned product, and an operator 1 1 

belongs define clearly. Usually, the above-mentioned WBS unit process of a 100 number - a- 1000 number is 

registered into the process control table 15 per product. 

[0034] This WBS unit process is registered into the product process procedure master table 16. When only 
WBS unit-process relevance affair registers an instance 21 into the process ^control table 15 by the entry 
receptionist function 1, an operator 1 1 selects all the instances 36 by which the list reference display is 
carried out from the product process procedure master table 16 on I/O device 13. 
[0035] When not performing an arbitrary WBS unit process in the development process of the above- 
mentioned product, an operator 1 1 should just generate the abandonment event 29 on I/O device 13. 
[0036] Then, if an operator 1 1 generates the input end event 30, an instance 21 will be registered into a key 
only for an applicable affair in the above-mentioned product name and the above-mentioned WBS unit 
process in the process control table 15. 

[0037] A non- adopted flag is set to the process adoption flag of the corresponding instance 21 in case the 
above-mentioned arbitrary WBS unit process which especially the abandonment event 29 generated is 
registered into the process control table 15. An operator 1 1 can register the instance 21 of the process 
control table 1 5 easily by the above-mentioned technique. 

[0038] WBS unit process which will receive tool support if the entry receptionist function 1 registers the 
instance 21 of the quantity corresponding to the above-mentioned product and the above-mentioned WBS 
unit process into the process control table 15 is extracted, and the above-mentioned product name and the 
above-mentioned WBS unit process are packed into the product data table 17 in the above-mentioned 
product data integration management database, the process instance 18 of the applicable number of cases is 
packed into a key, and it registers. 

[0039] Whenever the tool of the CAD tool 4, the CAE tool 5, the CAM tool 6, the CAT tool 7, and the 
CAPP tool 8 generates newly the data file 25 relevant to the above-mentioned product, the store machine 
and the origin directory 26 of this data file 25, and the status are written down in this process instance 1 8. 
[0040] When it is going to start the tool of the CAD tool 4, the CAE tool 5, the CAM tool 6, the CAT tool 7, 
and the CAPP tool 8 for development start of an operator 11, the tool motion-control manager ability 3 starts 
as pretreatment. This tool motion-control manager ability 3 performs a starting control of each tool of a 
subordinated CAD tool 4, the CAE tool 5, the CAM tool 6, the CAT tool 7, and the CAPP tool 8. 
[0041] This tool motion-control manager ability 3 performs the input request of the above-mentioned 
product name which rises and was sometimes inputted by the entry receptionist function 1 at the operator 
11. 

[0042] If the product name value 37 inputted by the entry receptionist function 1 is inputted through I/O 
device 13, this tool motion-control manager ability 3 will search the process instance 18 of the product data 
table 17 to a key, and will carry out the list display of this product name value 37 at I/O device 13. An 
operator 1 1 selects the corresponding process instance 1 8 out of the above-mentioned list display. 
[0043] When reference of this process instance 18 can be performed and the above-mentioned store machine 
which is the arrangement place of a data file 25, and the origin directory 26 are indicated, the data file 25 
will already have existed. In this case, an operator 1 1 performs the input (the update displacement and either 
of the new editions are specified) of a version and the access technique specification 38 to this tool motion- 
control manager ability 3. 

[0044] Although the process instance 1 8 exists as a result of this tool motion-control manager ability's 3 
searching the product data table 17, when the above-mentioned store machine which is the arrangement 
place of a data file 25, and the origin directory 26 are not indicated, the above-mentioned WBS unit process 
which still corresponds will not be worked. 
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[0045] In this case, an operator 1 1 inputs the store machine by which the data file 25 which is the store place 
of the data which each tool of the CAD tool 4, the CAE tool 5, the CAM tool 6, the CAT tool 7, and the 
CAPP tool 8 generates belongs, and the identifier data 39 of the origin directory 26 to this tool motion- 
control manager ability 3 through I/O device 13. 

[0046] This tool motion-control manager ability 3 overwrites the store machine and the origin directory 26 
which were inputted at the selected process instance 18. 

[0047] When especially the CAD tool 4 is unified and it is considering as the EDA framework 9, this origin 
directory 26 of the data file 25 in which this EDA framework 9 carries out a batch management is indicated. 
[0048] Then, since a data file 25 will be generated by this store machine and the origin directory 26, this tool 
motion-control manager ability 3 hangs a read&write lock on the selected process instance 18, and prevents 
from using it for it from other tools to them. 

[0049] Then, the tool motion-control manager ability 3 creates the key file 19 which described the above- 
mentioned product name inputted by the entry receptionist function 1 to the above-mentioned store machine 
and origin directory 26 subordinate. 

[0050] then, a subordinate's CAD tool 4 with which self has managed this tool motion-control manager 
ability 3 from the process instance 1 8 chosen by the operator 1 1, the CAE tool 5, the CAM tool 6, the CAT 
tool 7, or the CAPP tool 8 in order to start a tool, the activation event 42 is published 
[0051] Whenever the tool motion-control manager ability 3 starts the tool of a subordinate's CAD tool 4, the 
CAE tool 5, the CAM tool 6, the CAT tool 7, and the CAPP tool 8, it generates the log record 24, and it 
appends it to the file 20 of the decided machine. 

[0052] A status ID item (start, an interruption, end), a tool ID item, an event time item, a product name item, 
and a login-name item are written in a file 20. 

[0053] The data file 25 created by the tool of the CAD tool 4 started by the tool motion-control manager 
ability 3, the CAE tool 5, the CAM tool 6, the CAT tool 7, and the CAPP tool 8 is created by the above- 
mentioned store machine and temporary file 27 with the another origin directory 26. 

[0054] However, in the process instance 18 to which the product data table 17 corresponds, it is the above- 
mentioned read&wite. Since it is locked, a data file 25 cannot be used from the tool of the CAD tool 4 
different from the above-mentioned tool in tool motion-control manager ability 3 subordinate's activation 
condition, the CAE tool 5, the CAM tool 6, the CAT tool 7, and the CAPP tool 8. 
[0055] The field where a temporary file 27 is stored is described at the key file 19. 

[0056] ** [ an end of processing with the CAD tool 4, the CAE tool 5, the CAM tool 6, the CAT tool 7, and 
the CAPP tool 8 / move / the data file 25 created with the CAD tool 4, the CAE tool 5, the CAM tool 6, the 
CAT tool 7, and the CAPP tool 8 / the tool motion-control manager ability 3 / from the store field of the 
temporary file 27 currently described at the key file 19 / to the above-mentioned store machine indicated by 
the process instance 1 8 and 

[0057] The tool motion-control manager ability 3 obtains the proper global name 23 which should have the 
data file 25 which the CAD tool 4, the CAE tool 5, the CAM tool 6, the CAT tool 7, and the CAPP tool 8 
create from the access-method table 22 in the case of this move treatment. 

[0058] Then, the tool motion-control manager ability 3 renames a data file 25 by the above-mentioned 
proper global name (23) and the version extension. 

[0059] In case the tool motion-control manager ability 3 is started as above-mentioned, when the above- 
mentioned store machine which stores a data file 25 in the process instance 18, and the origin directory 26 
are indicated, an operator 1 1 performs version specification and the input of the access technique to this tool 
motion-control manager ability 3. The value of the above-mentioned version extension is decided according 
to this ****** and this access technique. 

[0060] Then, the tool motion-control manager ability 3 releases the above-mentioned read&write lock of the 
process instance 18 with which the product data table 17 corresponds, and changes it into the status more 
nearly accessible than other tools. Then, the pathname of the temporary file 27 indicated by the key file 19 is 
deleted. 

[0061] A data file 25 is indicated in the format included in the key file 19 to the above-mentioned version 
extension as described in drawing 9 . The greatest thing of this version extension is a latest edition, and 
when referred to using a method 31, the thing of this latest edition serves as an object. 
[0062] After that, the tool motion-control manager ability 3 generates the log record 24, and appends it to 
the file 20 of the decided above-mentioned machine. 

[0063] The data control function 2 starts on the machine by which the product data integration management 
database is mounted at the fixed spacing. 

[0064] If the data control function 2 starts, the data control function 2 will retrieve the product data table 17 
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sequentially, and will obtain the pathname of the above-mentioned store machine indicated by the process 
instance 18 and the origin directory 26. 

[0065] Then, the data control function 2 checks presence of a key file 19 from the above-mentioned store 
machine and the origin directory 26. 

[0066] When the data file 25 created with the CAD tool 4, the CAE tool 5, the CAM tool 6, the CAT tool 7, 
and the CAPP tool 8 moves to the above-mentioned store machine, store machine with the another origin 
directory 26, and the origin directory 28 and serves as data file 25a by the constraint on disk capacity, and 
product end, the data control function 2 carries out read lock of the applicable process instance 18 of the 
product data table 17. 

[0067] Then, this data control function 2 publishes the activation event 40 which starts the task 10 which 
searches for a key file 19. 

[0068] When the started task 10 discovers the above-mentioned store machine by which a key file 19 
belongs, and the origin directory 28, a task 10 hands over the information 43 on the above-mentioned store 
machine and the origin directory 28 to the data control function 2, and ends processing. 
[0069] The data control function 2 indicates the pathname of this store machine and the origin directory 28 
to the process instance 18 of the product data table 17. Then, the above-mentioned read lock is canceled. 
[0070] After starting the CAD tool 4, when an operator 1 1 refers to the data file 25 which the CAD tool 4 
created with the CAT tool 7 here, the tool motion-control manager ability 3 which has managed the CAT 
tool 7 searches the access-method table 22. 

[0071] Then, tool motion-control manager 3 function searches a method 31 for tool ID (ID of the CAD tool 
4) of a tool to link, and tool ID (ID of this CAT tool 7) of the tool of the subordinate who has managed self 
from the access-method table 22 to a key, and acquires the method information 44. When two or more 
applicable instances 45 of a method 31 exist, instance ID is also specified further and a method 31 is 
specified as the access-method table 22. 

[0072] Then, the tool motion-control manager ability 3 draws the above-mentioned store machine and the 
origin directory 26 from the process instance 1 8 corresponding to the above-mentioned tool (this CAD tool 
4) of the product data table 17. Then, the tool motion-control manager ability 3 performs the method call 41 
of the method 31 to which the above-mentioned drew the above-mentioned store machine and the origin 
directory 26 to the argument. 

[0073] From the method registration directory 32, then, the above-mentioned mortgage ****s method 31 It 
is developed on the memory 12 on the machine by which the data file 25 was stored. The data indicated by 
the data file 25 of the latest version of the above-mentioned tool (this CAD tool 4) of choice It is changed by 
the method 31, and it becomes the data 33 of the CAT tool 7, is developed on memory 12, and is transmitted 
to the machine which has started the tool motion-control manager ability 3 after that. 

[0074] The fraction depending on the data file 25 of a tool (tool 4) besides [ which was referred to in order 
to create data 33 ] the above-mentioned is not indicated by the data file 34 of the CAT data 33 newly 
created. On work, when these data 33 are needed, the tool motion-control manager ability 3 develops data 
33 on memory 12 through a method 3 1 to whenever [ the ]. 

[0075] The tool motion-control manager ability 3 is measuring the number of tasks on the partner machine 
by which the data file 25 of the above-mentioned tool wishing a link is stored just before reading the access- 
method table 22, and the amount of traffic of the network which connects the machine by which tool 
motion-control manager ability 3 is mounted. 

[0076] When it is late to develop data 33 on memory 12 through a method 31, in case the tool motion- 
control manager ability 3 performs a method 3 1, it has a performance top problem, the data file 25 
applicable to the disk and memory of the machine by which tool motion-control manager ability 3 is 
mounted is copied, and data 33 are obtained after changing by the method 31. 

[0077] These data 33 can also be changed into the status that it does not volatilize. However, these data 33 
are usually deleted at the time of an end of the tool motion-control manager ability 3. 
[0078] As for the process instance 18 of the product data table 17, a read&write lock takes as mentioned 
above in that case. 

[0079] If drawing 4 is referred to, design B / M creation function 89 will output designs B/M on the basis of 
the result of PWB design. That is, in case the above-mentioned designs B/M are created, CAD data file 
which PWB design completed is needed. Activation of design B/M creation function 89 creates the above- 
mentioned designs B/M according to the following procedure. First, on the basis of product name ED54 
inputted from I/O device 13, from the process control table 15 ( drawing 3 ), design B/M creation function 
89 obtains WBS unit-process ID55 showing PWB design process, and displays the list of the WBS unit 
processes 55 on I/O device 13. An operator 1 1 chooses from this list WBS unit process which created the 
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CAD data file 90 used as the former data of designs B/M91 (WBS unit-process ID55 is determined). 
[0080] Next, design B / M creation function 89 searches the process instance 1 8 which satisfies the 
conditions shown below to the product data table 17, and obtains the whereabouts (package machine ID57, 
origin directory 58) of the CAD data file 90, and used tool ID56 at the time of the CAD data file 90 creation. 
The aforementioned conditions are in agreement with what WBS unit-process IDS 5 of the product data table 
17 chose from WBS unit-process list in accordance with that into which product name ID54 of the product 
data table 17 was inputted from I/O device 13. Furthermore, design B / M creation function 89 searches 
what fulfills the following conditions 1 - the conditions 3 altogether to the access-method table 22, and 
obtains the method 3 1 which should be used for data conversion. That the aforementioned conditions 1 are 
what the "partition 93" of the access-method table 22 expresses PWB design to, and the aforementioned 
conditions 2 are that "used tool ID95" of the access-method table 22 is the thing and match which were 
obtained from the product data table 17 in that "self-tool ED94" of the access-method table 22 is what is the 
output tool of designs B/M91, and the aforementioned conditions 3. Design B / M creation function 89 reads 
the CAD data file 90, uses a method 31, extracts items (parts ID, a parts name, circuit notation, etc.) 
required for design B / M91 creation, after that, from the item, it uses parts ID of the CAD data file 90 as a 
key, performs exclusion of false parts, or an addition of parts attributes (parts unit price etc.) with reference 
to the parts library table 49, and creates designs B/M91. 

[0081] If drawing 5 is referred to, data distribution FM 52 will transmit manufacture data 60a created by the 
tool motion-control manager ability 3 using the CAD tool 4 which is having motion control performed, the 
CAE tool 5, the CAM tool 6, the CAT tool 7, and the CAPP tool 8 to the external system 53. This 
manufacture data 60a must be effective at the newest. Activation of data distribution FM 52 performs 
distribution of manufacture data 60a in the other systems 53 according to the following procedure. First, on 
the basis of product name ID54 inputted from I/O device 13, and WBS unit-process ID55, data distribution 
FM 52 searches the process instance 18 from the product data table 17, obtains the whereabouts (package 
machine IDS 7, origin directory 58) of effective manufacture data 60a, and creates the transfer file 59 by data 
copy. Next, on the basis of the system name 61 of the destination inputted from I/O device 13, data 
distribution FM 52 acquires the TCP/IP address 62 of this system from the distribution address table 47, and 
transmits the transfer file 59 to an alien system 53 (it becomes a data file 60). 

[0082] Furthermore, data distribution FM 52 obtains 63 versions of manufacture data 60a transmitted last 
time from the distribution management table 48 on the basis of product name ID54 of**, WBS unit-process 
IDS 5, and the system name 61, raises the 1 edition of 63 versions, and registers it. 

[0083] Moreover, abandonment of manufacture data 60a is performed according to the following procedure. 
Data distribution FM 52 extracts altogether the system name 61 which transmitted manufacture data 60a 
from the distribution management table 48 on the basis of product name ID54 and WBS unit-process ID55 
which were inputted from I/O device 13. Next, data distribution FM 52 acquires the TCP/IP address 62 of 
this system from the distribution address table 47 on the basis of a system name 61, and notifies 
abandonment of manufacture data 60a. Simultaneously, data distribution FM 52 considers the status 65 of 
the distribution management table 48 over a system name 61 as "abandonment", and registers it. 
[0084] If drawing 6 is referred to, the development schedule status-control function 66 can grasp easily the 
progress statuses, such as design work performed by the tool motion-control manager ability 3 using the 
CAD tool 4 which is having motion control performed, the CAE tool 5, the CAM tool 6, the CAT tool 7, 
and the CAPP tool 8. 

[0085] Activation of the development schedule status-control function 66 displays the list of the above- 
mentioned WBS unit processes from the process control table 15 on the basis of the product name 54 
( drawing 4 ) inputted from I/O device 13. An operator's 1 1 input of the completion scheduled day to each 
above-mentioned WBS unit process by which the list display was carried out registers this completion 
scheduled day into the process control table 15 on the basis of the product name 54 and WBS unit-process 
ID 5 5 ( drawing 4 \ 

[0086] When design work is advancing, the progress status list of the WBS unit processes 55 is displayed 
like the example 67 of a screen display. The interrelation of WBS unit-process ID55 is easily obtained from 
the product process procedure master table 16. 

[0087] The methods of registering the "completing date" item 68 for displaying the progress status on the 
process control table 15 differ by WBS unit-process ID55 with tool support, and WBS unit-process ID55 
without tool support. In WBS unit-process ED55 without tool support, the "completing date" item 68 which 
the operator 1 1 inputted with I/O device 13 is registered into the process control table 15. 
[0088] By WBS unit-process ID55 with tool support, it is as follows to it. When ending the design work by 
the CAD tool 4 first, operator 1 1 self chooses a work interruption for whether design work was completed, 
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and inputs into I/O device 13. When the design work itself is completed, the tool motion-control manager 3 
registers automatically the day which completed design work as a "completing date" item 68 of the process 
control table 15. This registration is not performed when work is interrupted to it. 

[0089] When drawing 7 is referred to, the parts library management function 96 is the tool motion-control 
manager ability 3, and is for changing into integration parts informations (a parts name, parts unit price, etc.) 
the parts information for every tool used with the CAD tool 4 which is performing motion control, the CAE 
tool 5, the CAM tool 6, the CAT tool 7, and the CAPP tool 8 (refer to the drawing 2 ), and managing it in 
the parts library table 49. 

[0090] If an operator 1 1 starts the product library management function 96, the right of registration will be 
judged by an operator's 1 1 login name. 

[0091] When the concerned right of registration exists, further, on I/O device 13, from WBS unit-process 
IDS 5 ( drawing 5 ) by which the list display was carried out, an operator 1 1 chooses the corresponding 
process ID and inputs the corresponding product name value 37 ( drawing 2 ). When inputted WBS unit- 
process ID55 is processed with the possible tool of library-izing, the demanded content of drawing of the 
applicable tool of WBS basic-process IDS 5 will be displayed on I/O device 13. Moreover, when it cannot 
process with a tool, an error will be returned to I/O device 13. 

[0092] If an operator 1 1 does the mouse click of the parts symbol drawn there, he will receive the input 
request of parts ID, used tool ID, and the parts attribute of a style of pacing from I/O device 13 further. 
Then, an operator 1 1 inputs an applicable value into I/O device 13. 

[0093] Then, the product library management function 96 obtains used tool ID56 from the product data table 
17 on the basis of the product name value 37 inputted from I/O device 13, and WBS unit-process IDS 5. 
Then, the access-method table 22 is searched with the following conditions 4 and the conditions 5, and the 
method 3 1 used by data conversion is obtained. "Partner tool ID95" ( drawing 4 ) of the access-method table 
22 is [ conditions / aforementioned / 4 ] in agreement with what was obtained from the product data table 1 7 
in that "self-tool ID94" ( drawing 4 ) of the access-method table 22 is the parts library management function 
96, and the aforementioned conditions 5. If the product library management function 96 obtains a method 
3 1, it will read the CAD data file 90, will extract parts ID, a parts name, and a circuit notation from the data 
of a text format, will use the concerned parts ID and the concerned used tool ID as a key, and will register 
them into the parts library table 49. 

[0094] The product library management function 96 performs the following processing further [ except the 
item acquired from the CAD data file 90 ]. On the basis of the product name value 37 inputted from I/O 
device 13, the product library management function 96 reads the product data table 17 one by one, and 
obtains used tool ID56 corresponding to each WBS unit-process ID55. Then, the access-method table 22 is 
searched with the following conditions 6 and the conditions 7, and the method 3 1 used by data conversion is 
obtained. "Partner tool ID95" ( drawing 4 ) of the access-method table 22 is [ conditions / aforementioned / 
6 ] in agreement with what was obtained from the product data table 17 in that "self-tool ID94" ( drawing 4 ) 
of the access-method table 22 is the parts library management function 96, and the aforementioned 
conditions 7. 

[0095] If the product library management function 96 obtains a method 31, it will read data file 90a which is 
different in the CAD data file 90, will extract parts ED and other various data from the data of a text format, 
will use the concerned parts ID and the concerned used tool ID as a key, and will carry out additional 
registration in the parts library table 49. 

[0096] Drawing 8 shows the relation of the above-mentioned process control table of the above-mentioned 
product data integration management database, and the above-mentioned product process procedure master 
table to the man day statistical information capture function in drawing, an evaluation statistical information 
capture function, a statistical-analysis function, a man day estimation function, an entry receptionist function 
and the above-mentioned access-method table of the above-mentioned product data integration management 
database, a statistical-data table, and a statistics master table. [0097] The man day estimation function 74 
presumes the man day of the product registered by the entry receptionist function 1 from the product data 
table 17 in the manufacture data integration management database 14, the process control table 15, the 
statistical-data table 50, the statistics master table 51, the method 31, and the log file 20. 
[0098] The man day statistical information capture function 71 is a function to collect the man day statistical 
information of the product developed in the past from the process control table 1 5 in the manufacture data 
integration management database 14, the statistical-data table 50, and the log file 20. 

[0099] The evaluation statistical information capture function 72 is a function to collect the evaluation point 
informations on the product developed in the past from the product data table 1 7 in the manufacture data 
integration management database 14, the statistical-data table 50, the access-method table 22, and the 
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method 31. The statistical-analysis function 73 is a function to analyze the statistical information of the 
- " product developed in the past, and to register the analysis result into the statistics master table 51 from the 
process control table 15 in the manufacture data integration management database 14, and the statistical-data 
table 50. 

[0100] When a series of development work of the product 69 inputted by the entry receptionist function 1 is 
completed and it becomes mass-production start, the activate-request event 42 to the man day statistical 
information capture function 71 from a production control system 70 occurs. According to the demand event 
42, the man day statistical information capture function 71 starts, and the following man day accumulating- 
totals processings are performed. 

[0101] There, list reference of the instance 36 which is equivalent to WBS basic process which stands on the 
key as for the adopted flag registered into the process control table 1 5 in the product name of a product 69 is 
performed. 

[0102] Then, the man day statistical information capture function 71 creates the instance 36 of the process 
control table 15, and the instance 76 of the statistical-data table 50 of this affair. The key items of the 
statistical-data table 50 are the name of a product 69, and the above-mentioned WBS unit-processTD. 
Moreover, as a data item of the statistical-data table 50, a process start time, a finish time, accumulation 
working Hours, a work man day, the number of starts, a login name, and the evaluation point exist. Then, the 
man day statistical information capture function 71 searches an instance 76 for the name of a product 69 
from the statistical-data table 50 one by one to a key. 

[0103] The man day statistical information capture function 71 takes out two or more records 24 with the 
name of the same product 69 as the instance 76 which read the instance 76 from the record 24 of a log file 
20 after one affair reading and the above-mentioned WBS unit-process ID, and counts the number 

of cases. Then, the man day statistical information capture function 71 calculates the activation start time of 
the beginning of the tool used by the above-mentioned WBS unit-process ID which corresponds from this 
record 24, the maximum finish time and accumulation working hours, the number of starts, and a work man 
day. Then, the man day statistical information capture function 71 indicates the above-mentioned activation 
start time, the above-mentioned maximum finish time and the above-mentioned accumulation working 
hours, the above-mentioned number of starts, and the above-mentioned work man day to the read instance 
76. The evaluation point item 78 is not set to the read instance 76. 

[0104] When the man day statistical information capture function 71 performs processing about the above- 
mentioned WBS unit process which does not have tool support among the instances 76 of the statistical-data 
table 50, the following housekeeping performs. As the 1st procedure, the man day statistical information 
capture function 71 searches the name of a product 69 for ID of the tool support WBS unit process which 
gets mixed up in this WBS unit process without the above-mentioned tool support from the process control 
table 15 to a key. As the 2nd procedure, the man day statistical information capture function 71 searches the 
record 24 of a log file 20 for the name of the above-mentioned tool support WBS unit-process ID and the 
product 69 equivalent to the last process of this WBS unit process which were searched to a key, and 
deduces a finish time. As the 3rd procedure, the man day statistical information capture function 71 searches 
the record 24 of a log file 20 for the name of the above-mentioned tool support WBS unit-process ID and the 
product 69 equivalent to the back process of this WBS unit process which were searched to a key, and 
deduces a start time. As the 4th procedure, the man day statistical information capture function 71 calculates 
WBS unit-process working hours without the above-mentioned tool support, and deduces a man day from 
the difference of the above-mentioned last time and the above-mentioned start time. 

[0105] the finish time of the log record 24 with which the man day statistical information capture function 
71 is equivalent to the tool support WBS unit process of the process before the above-mentioned when two 
or more log records 24 in which the above-mentioned tool activation is described exist in the 2nd above- 
mentioned procedure ~ checking — this finish time — large ~ and — the maximum — the log record 24 of the 
same tool support WBS unit process with a finish time is searched When it is able to search, the man day 
statistical information capture function 71 adopts the finish time of this log record 24. 
[0106] When two or more log records 24 in which the above-mentioned tool activation is described exist in 
the 3rd above-mentioned procedure, the man day statistical information capture function 71 checks the start 
time of the log record 24 equivalent to the tool support WBS unit process of the process after the above- 
mentioned, and searches the log record 24 of the same tool support WBS unit process with a start time 
[ smaller / than this start time / and minimum ]. When it is able to search, the man day statistical information 
capture function 71 adopts the start time of this log record 24. Moreover, also with WBS unit process 
without the above-mentioned tool support, when the record 24 of a log file 20 is created in electronic mail 
and a manual input, the man day statistical information capture function 71 uses this log record 24, 
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calculates the above-mentioned activation start time, the above-mentioned maximum finish time and the 
above-mentioned accumulation working hours, and the above-mentioned number of starts, and calculates a 
work man day. 

[0107] The man day statistical information capture function 71 starts the evaluation statistical information 
capture function 72, just before ending the above-mentioned man day accumulating-totals processing. 
Within the data file 34 created or referred to, the CAD tool 4 used by the development phase of a product 
69, the CAE tool 5, the CAM tool 6, the CAT tool 7, or the CAPP tool 8 takes out the parameter 77 which 
affects this tool warm-up time most, and uses the evaluation statistical information capture function 72 as 
the evaluation point 78. 

[0108] The parameter 77 used as the evaluation point 78 and its calculation technique 79 are registered into 
the decided method 31 which exists in the method registration directory 75. The evaluation statistical 
information capture function 72 reads the name of a product 69 into a key for the statistical-data table 50 
one by one. Then, the evaluation statistical information capture function 72 draws a method 3 1 from the 
method table 22. Then, the evaluation statistical information capture function 72 calls this method 31 that 
exists in the method registration directory 75. Then, the evaluation point 78 is calculated. 
[0109] Then, the evaluation point 78 is returned to the evaluation statistical information capture function 72. 
Then, the Evaluation statistical information capture function 72 reads the instance 76 of the statistical-data 
table 50 for the name of a product 69, and the above-mentioned WBS unit-process ID to a key, and indicates 
the evaluation point item 78. the instance 76 whose product 69 of the statistical-data table 50 corresponds 
work of the above [ the evaluation statistical information capture function 72 ] — it carries out to all When 
the method 31 which calculates the evaluation point 78 cannot be defined, the evaluation statistical 
information capture function 72 starts fixed value setting method 31a, and false evaluation point 78a is 
given. 

[0110] The evaluation statistical information capture function 72 starts the statistical-analysis function 73, 
just before ending processing. This statistical-analysis function 73 receives activation, whenever the new 
data for a statistics are generated. To the process control table 15, this statistical-analysis function 73 adds 
projection data processing about a pattern name item, and acquires all the pattern modality informations 80. 
Then, this statistical- analysis function 73 carries out list reference of the instance 36 of the process control 
table 15 which is in agreement with the first pattern indicated by all the pattern modality informations 80, in 
order to ask for the relation between the evaluation point 78 and a man day every pattern modality 
informations 80 of all. Then, this statistical-analysis function 73 calculates the natural-logarithm value 82 of 
the sum man day computed by the natural-logarithm value 81 of the evaluation point 78 which asks a key 
for all the instances 76 from the statistical-data table 50, and was indicated by this instance 76, and 
calculation in the above-mentioned WBS basic-process ID indicated by the instance 36 by which list 
reference was carried out. 

[0111] This statistical- analysis function 73 calculates the natural-logarithm value 82 of the sum man day 
computed by the natural-logarithm value 81 of the evaluation point 78, and the above-mentioned calculation 
from all the instances 76, and presumes the value of the proportionality coefficient Kpi of following the (1) 
formula, and the value of the exponent coefficient tpi using a least squares method. Moreover, distributed 
value sigmaNpi It asks. Kpi value, tpi value, and distributed value sigmaNpi By asking, the man day 
corresponding to the arbitrary evaluation point 78 can be presumed, the above — this statistical-analysis 
function 73 ~ every above-mentioned pattern — the instance 36 of the process control table 15 — all — 
receiving — moreover, all pattern modality informations a80 **** — it processes to all patterns 
Nhpi==Kpi*(Pi) tpi .... For (1), however Nhpi, the presumed man day of WBS unit-process i under process 
pattern p and Kpi are the proportionality coefficient of WBS unit-process i under process pattern p, and Pi. 
The evaluation point of WBS unit-process i under process pattern p and tpi are the exponent coefficients of 
WBS unit-process i under process pattern p. 

[01 12] Then, it asks for all the instances 76 from the statistical-data table 50, and this statistical-analysis 

function 73 is (2), (3), and (4) below. A formula is calculated. 

[0113] 

BP 

H p!j =NhJ pll /S (NhJp U ) (2) 

i • l 

However, Hpij The rate of distribution and Nhjpij to all the man days of WBS unit-process i of process 
pattern p product j The actual condition all man day of WBS unit-process i of process pattern p product j and 
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Nps are all WBS unit-process instances of process pattern p. 
[0114] 

7p i ~ Np' """(3) 

,Z] Z]H P i j 



[01 15] However, gammapi is the rate of mean distribution of WBS unit-process i of process pattern p. 
o T9 i 2 = {2 (r P i— H pl , f 2 } /J (4) 



Then, this statistical-analysis function 73 registers process pattern p and the above-mentioned WBS unit 
process into the key for the following data 85, 86, 87, and 88 in the statistics master table 51. Then, the 
statistical-analysis function 73 ends processing. 

WBS unit process Proportionality coefficient of i (85) : KpiWBS unit process Exponent coefficient of i 
(86) : tpiWBS unit process Rate of mean distribution (87):gammapi variance value sig^naNpi of i, and 
distributed value sigmarpi (88) 

If the man day estimation function 74 is started, an operator 11 will perform the input of 69 products. Then, 
the instance 36 by which the man day estimation function 74 added the name of a product 69 to the key, and 
added unfinished [ "unfinished" ] or the "end" flag to STATUS flag from the process control table 15 is 
retrieved sequentially. 

[0116] Among instances 36, about the aforementioned tool support WBS unit process, the product data table 
17 is searched further and the process instance 18 is drawn as the man day estimation function 74 searches. 
Then, from the record 24 of the log file 20 corresponding to the name of the product 69 inputted as WBS 
unit-process ID with the process instance 18 read and applied, the man day estimation function 74 searches 
the start time and finish time of a tool, and calculates pre-forecast man day Nhbpi of applicable WBS unit 
process. The result is written down in the temporary file 83. 

[01 17] When processing about the aforementioned WBS unit process which does not have tool support 
while the man day estimation function 74 searches an instance 36 one by one, it processes to the following 
housekeeping. As the 1st procedure, the man day estimation function 74 searches 69 products for the 
aforementioned tool support WBS unit-process ID which gets mixed up in this WBS unit process without 
tool support from the process control table 15 to a key. As the 2nd procedure, the man day estimation 
function 74 searches the record 24 of a log file 20 for the name of the aforementioned tool support WBS 
unit-process ID and the product 69 equivalent to the last process of this WBS unit process which were 
searched to a key, and deduces the last finish time. As the 3rd procedure, the man day estimation function 74 
searches the record 24 of a log file 20 for the name of the aforementioned tool support WBS unit-process ID 
and the product 69 equivalent to the back process of this WBS unit process which were searched to a key, 
and deduces the first start time, as the 4th procedure, the man day estimation function 74 has no above- 
mentioned tool support from the difference of the aforementioned last time and a start time — WBS unit- 
process working-hours guess is carried out, and pre-forecast man day Nhbpi ** is calculated The result is 
written down in the temporary file 83. by the above technique, when the man day estimation function 74 
starts, it has ended and begun ~ WBS unit-process working-hours guess is carried out [ aforementioned ], 
and pre-forecast man day Nhbpi ** is calculated Then, the man day estimation function 74 reads the method 
3 1 which asks for the evaluation point 78 from the method directory 75, and calculates the evaluation point 
78 from the data file 34 by which the point is carried out by the process instance 1 8. Then, from the statistics 
master table 5 1 , the man day estimation function 74 searches the aforementioned process proportionality 
constant of the corresponding above-mentioned WBS unit process, and an exponent constant, and calculates 
forecast man day Nhapi after the above. The result is written down in the temporary file 84. then, the 
instance 36 by which, as for the man day estimation function 74, unfinished [ "unfinished" ] or the "end" 
flag added the name of a product 69 to STATUS flag obtained from the process control table 15 by the key - 
- the above-mentioned processing is performed to all 

[0118] The man day estimation function 74 performs after that a man day forecast of the aforementioned 
unsettled WBS unit process corresponding to the instance 36 which "it is unsettled" added to STATUS flag 
of the process control table 15. Then, pre-forecast man day Nhbpi the man day estimation function 74 is 
indicated to be by the temporary file 83, A comparison of post-forecast man day Nhapi indicated by the 
temporary file 84, And the parameter registered into the statistics master table 51, i.e., rate gammapi of 
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mean distribution of WBS unit-process i, distributed value sigmaNpi, and distributed value sigmarpi Four 
parameters (5) which it pulls out and are the following, (6), (7), (8), and (9) A formula is calculated. 

1 ) It is drawn from each man day of a theoretical worst value aforementioned WBS unit process being 
independent as follows. 

n 

Smax (Nha M . Nhb pi ) + (Nhb pk /r D k) - 

1 ( i o n 

n 

2 (Nhb Dt * 7Di/r»k) + 
i 

Hp 

2 {1. 9 6 o rpi * j" 0 5 * (Nhbp k /rpk) } (5) 

n + l 

however, k — Nhbpk-Nhapk — the processes id and n of Max — an instance 36 — "an end" or an "unfinished" 
flag — being aitfached . ^ 

n 

Smax (Nha Pi , Nhb Bi ) + (Nhb pk /rt>k) - 

1 (lOl J 
n 

2 (Nhb„ t * Tpi/r,J (6) 

i 

2) A theoretical usual upper limit 

3) It is all WBS unit processes with which the "end" or the "unfinished" flag was attached to the instance 36, 
and the value of theoretical ******** i s (7) below. It is adapted when a formula is materialized. 

[0 

n< 



19] 

Nhb Pi -Nha P i 



£1.96<JNPi*j- 0 - 5 (?) 



[0120] 

Q D RD 

£Nhb Pi + { {2 (Nha„/r,i) } /n) * {Std*} (8) 



4) It is drawn from each man day of a theoretical best value aforementioned WBS unit process being 
independent as follows. 

a n 

SNhb„,+ { {2 (Nhb.i/r.i) } /n> * 

i - 1 1 = 1 

flp 

{2 (Tpi-1. 9 6 a rDk *j"°- 5 ) 1 (9) 

k- n + l 



Then, the man day estimation function 74 displays the value drawn on I/O device 13 with the value of the 
above-mentioned (5), (6), (8), and (9) formula. Thereby, the forecast of a man day of an operator 1 1 is 
attained. Moreover, an operator 1 1 can guess the development cost of the development product 69 by the 
designs B/M91 which design B / M creation function 89 creates. 
[0121] 

[Effect of the Invention] The effect of being done so by this invention is as follows. 

[0122] Since the unitary management of the product data generated in atypical can be carried out according 
to the product data integration management database and development management framework of this 
invention, when required, it can obtain [ 1st ] in a required format, therefore, the conversion procedure of the 
****** files 25 and 25a of drawing 2 — being unnecessary — even if it becomes, the reliability of data 
improves as a result and it changes the whereabouts of the data files 25 and 25a of drawing 2 further — the 
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limitation in which the data control function 2 of drawing 2 is possible — since an automatic maintenance is 
performed, the reliability of data improves 

[0123] Since the man day estimation function 74 described in drawing 8 presents [ 2nd ] timely 
development progress according to the product data integration management database and development 
management framework of this invention, a forecast of a development cost can be performed. 
[0124] Since the unitary management of the product data generated in atypical can be carried out according 
to the product data integration management database and development management framework of this 
invention, [ 3rd ] When required, even if can obtain in a required format, therefore the conversion procedure 
of the ****** files 25 and 25a of drawing 2 becomes unnecessary, the reliability of data improves as a result 
and it changes the whereabouts of the data files 25 and 25a of drawing 2 further the limitation in which the 
data control function 2 of drawing 2 is possible — since an automatic maintenance is performed, the 
reliability of data improves 

[0125] According to this invention, progress grasp of development business and a management are attained 
[ 4th ] regardless of an organization and arrangement. 

[0126] Since the loose-coupling method is adopted [ 5th ] as the hold technique of data according to this 
invention, about data-hold, it is flexible. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



Field 



[Field of the Invention] this invention relates to the product data integration management database and the 
Seki management framework Ayhich are applied to the business carried out in the technical section of the 
device industry which makes subassembly a subject among manufactures about a database and a framework 
especially, a design section, an IE section, a manufacturing department, and a management section about the 
technique of operating the data sequence or the content dealt with with a digital computer, and processing 
data. 



[Translation done.] 
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Technique 



[Description of the Prior Art] The conventional technique is shown in drawing 1 0 . Arbitrary products 101 
When designing, an operator 123 is the design integrated framework function 102. It starts. Design 
integrated framework function 102 When it starts, it is the data storage field 103. Since it must specify, it is 
an operator 123. Product 101 Data file 109,1 10,1 1 1 Machine 104 to store A name and directory 105 It is the 
design integrated frs&nework function 102 about a name. It inputs, ^ 
[0003] Design integrated framework function 102 Low-ranking CAD tool 106,106a, the CAE tool 107, and 
CAT tool 108 Directory 105 into which the store place of the data files 109,109a and 1 10,1 1 1 to create was 
inputted It sets up. Then, CAD tool 106 which should be used for the beginning among CAD tool 106,106a 
which exists partly It is used and is a product 101. It is designed. Consequently, CAD tool 106 Data file 109 
created Inputted directory 105 It is created by the subordinate. CAD tool 106 which should be used first 
Data file 109a created by this CAD tool 106a when designing the following process by another CAD tool 
106a, after completing a design is also a directory 105. It is stored. 

[0004] Design [ after using CAD tool 106,106a and ending a series of design procedure ] integrated 
framework function 102 By the CAM tool 1 12 which a subordinate does not have, it is the manufacture 
relation data file 1 13. It is a directory 105 when creating. Data file 109 which exists in a subordinate File 
transfer program 1 14, 1 14a is minded and it is the CAM tool 112. Own directory 1 1 5 It copies to a 
subordinate. Copy data file 109a is created as a result of a copy. Then, operator 123 The concerned copy 
data file 109a is minded, and it is the CAM tool 1 12. It processes. 

[0005] CAM tool 1 12 In case it processes, it is the concerned CAM tool 1 12 about the format of data file 
109a as pretreatment. It is an operator 123 in order to change into a peculiar format. Conversion program 
1 16 It starts. This conversion program 1 16 It is the interval generation file 1 17 as a result of activation. It is 
created. Operator 123 Conversion program 116 Interval generation file 117 Concerned CAM tool 112 after 
creating It starts. CAM tool 1 12 When processing by another different CAM tool 1 12a, it is a conversion 
program 116. Another different conversion-program 1 16a must be prepared, and it must change into the 
format that CAM tool 1 12a corresponds. 

[0006] It is the design integrated framework function 102. A subordinate's CAD tool 106 Data file 109 
created It is an operator 123 when a version is updated. A conversion program 116 and interval generation 
file 1 1 7 It must be used and the same procedure must be performed again. 

[0007] Moreover, CAM tool 112 Different tool 118 It is a data file 109. It is the CAD tool 106, without 
using it. It is the output space 119 about a result. You have to adopt the technique of reading using a 
digitizer 120 after a printing. 

[0008] Design integrated framework function 102 Whenever it controls activation of a subordinated CAD 
tool 106,106a, and an operation of a halt, it is a log file 121. Record 122 It appends. The concerned file 121 
From the content, an operation of each CAD tool 106,106a can be checked. However, file 121 Product 101 
It is not used as development schedule status-control data. Therefore, product 101 When carrying out a 
development schedule status control, it is the design integrated framework function 102. Operator 123 who 
uses a subordinate's CAD tool 106,106a Self-assessment document 125 to fill in It will refer to and 
correspond. Moreover, product 101 A management of a man day, a forecast, and a cost forecasting are an 
operator 123. Self-assessment document 125 A hand calculation or the status-control system after EDP input 
will perform based on the obtained data. 

[0009] Design integrated framework function 102 About data file 109,109a which a subordinate's CAD tool 
106,106a created, it is another system 124. When distributing, file transfer program 1 14,1 14a is used. In this 
case, since the status of data file 109,109a and 1 10,1 1 1 [ themselves ] is not necessarily managed, the file 
transfer also of developing data becomes possible. 

[0010] JP,4-336382,A is mentioned as well-known data near the conventional technique explained above, 
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Effect 

[Effect of the Invention] The effect of being done so by this invention is as follows. 

[0122] Since the unitary management of the product data generated in atypical can be carried out according 
to the product data integration management database and development management framework of this 
invention, when required, it can obtain [ 1 st ] in a required format, therefore, the conversion procedure of the 
****** files 25 and 25^of drawing 2 ~ being unnecessary — even if it becomes, the reliability oMata 
improves as a result and it changes the whereabouts of the data files 25 and 25a of drawing 2 further — the 
limitation in which the data control function 2 of drawing 2 is possible — since an automatic maintenance is 
performed, the reliability of data improves 

[0123] Since the man day estimation function 74 described in drawing 8 presents [ 2nd ] timely 
development progress according to the product data integration management database and development 
management framework of this invention, a forecast of a development cost can be performed. 
[0124] Since the unitary management of the product data generated in atypical can be carried out according 
to the product data integration management database and development management framework of this 
invention, [ 3rd ] When required, even if can obtain in a required format, therefore the conversion procedure 
of the ****** files 25 and 25a of drawing 2 becomes unnecessary, the reliability of data improves as a result 
and it changes the whereabouts of the data files 25 and 25a of drawing 2 further the limitation in which the 
data control function 2 of drawing 2 is possible — since an automatic maintenance is performed, the 
reliability of data improves 

[0125] According to this invention, progress grasp of development business and a management are attained 
[ 4th ] regardless of an organization and arrangement. 

[0126] Since the loose-coupling method is adopted [ 5th ] as the hold technique of data according to this 
invention, about data-hold, it is flexible. 

[Translation done.] 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] There are the following technical probrems in the conventional 
technique explained above. 

[0012] Sharing-izing the data contained [ 1st ] in data files 109,109a and 1 10,1 1 1 Design integrated 
framework function 102 A subordinate's CAD tool 106,106a, the CAE tool 107 and CAT tool 108 it can 
accept, come out and do<^ **** — not passing — data file 1 13 of CAM tool 1 12,1 12a Since the tecMiique of 
managing does not exist It must re-create one by one using conversion-program 1 16,1 16a, and is a data file 
113. Since a whereabouts will be changed simply, it is this data file 113. It may lose. 

[0013] To the 2nd, the status control of a development schedule and a forecast of a man day are an operator 
123 with the conventional technique. Self-assessment document 125 to create Related data are collected, the 
hand calculation or the status-control system after EDP input is performing on the basis of it, by such 
technique, timely grasp of development progress and a forecast of a development cost cannot be performed, 
but the design change on account of a cost reduction becomes impossible. 

[0014] To the 3rd, it is a product 101 with the conventional technique. Subordinate data control is an 
operator 123. It depends and it is not managed where data files 109,109a and 110, 111, 113 actually exist. 

[Translation done.] 
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MEANS 



[Means for Solving the Problem] The process control table which this invention decomposes all the business 
at the time of developing and manufacturing arbitrary products into a smallest unit, systematizes this 
business, adds the same recognition number, and manages a subordinate information by the product name 
and the same above-mentioned recognition number, The product process procedure master table containing 
the former data at the time^f creating this process control table, CAD (Computer Aided Design) toobfimong 
the aforementioned process control tables, CAM (Computer Aided Manufacturing) tool, CAT 
(ComputerAided Testing) tool, CAE (Computer Aided Engineering) tool, And the process which receives 
tool support of CAPP (Computer Aided Process Planning) tool is extracted. The product data table which 
specifies the store place of the data which manage a subordinate information by the aforementioned product 
name and the same aforementioned recognition number, and the aforementioned CAD tool, the 
aforementioned CAM tool, the aforementioned CAT tool, the aforementioned CAE tool, and the 
aforementioned CAPP tool create, The aforementioned CAD tool, the aforementioned CAM tool, the 
aforementioned CAT tool, the aforementioned CAE tool, The distribution address table which has managed 
the subordinate information on the address of a system with reference to the case where the data which each 
tool of the aforementioned CAPP tool creates are distributed to the system besides a management of a 
development management framework, In the product data integration management database possessing the 
parts library table which carries out the unitary management of the parts used in case a product is developed 
The start time of WBS (Work Breakdown Structure) basic process registered into the aforementioned 
process control table about the product designed in the past, A finish time, accumulation working hours, a 
work man day, and the statistical -data table that manages the evaluation point of the process, The statistics 
master table which records the statistical information parameter drawn from the product designed in the 
past, The distribution management table which records the management matter about this distribution work, 
and the aforementioned CAD tool, The data which the arbitrary tool of the aforementioned CAM tool, the 
aforementioned CAT tool, the aforementioned CAE tool, and the aforementioned CAPP tool creates When 
another arbitrary tool reads, it is characterized by providing the access-method table which manages the 
method which changes data into the format which suits this tool automatically. 

[0016] The process control table which this invention decomposes all the business at the time of developing 
and manufacturing arbitrary products into a smallest unit, systematizes this business, adds the same 
recognition number, and manages a subordinate information by the product name and the same above- 
mentioned recognition number, The product process procedure master table containing the former data at 
the time of creating this process control table, CAD tool among the aforementioned process control tables, 
CAM tool, CAT tool, The process which receives tool support of CAE tool and CAPP tool is extracted. The 
product data table which specifies the store place of the data which manage a subordinate information by the 
aforementioned product name and the same aforementioned recognition number, and the aforementioned 
CAD tool, the aforementioned CAM tool, the aforementioned CAT tool, the aforementioned CAE tool, and 
the aforementioned CAPP tool create, The aforementioned CAD tool, the aforementioned CAM tool, the 
aforementioned CAT tool, the aforementioned CAE tool, The distribution address table which has managed 
the subordinate information on the address of a system with reference to the case where the data which each 
tool of the aforementioned CAPP tool creates are distributed to the system besides a management of a 
development management framework, It is a product data integration management database possessing the 
parts library table which carries out the unitary management of the parts used in case a product is developed. 
The start time of WBS basic process registered into the aforementioned process control table about the 
product designed in the past, a finish time, accumulation working hours, a work man day, and the statistical- 
data table that manages the evaluation point of the process, The statistics master table which records the 
statistical information parameter drawn from the product designed in the past, The distribution management 



http://www4.ipdl.jpo.go.jp/cgi-biii/tran_web_cgi_ejje 



1/30/2002 



Page 2 of 2 



table which records the management matter about this distribution work, and the aforementioned CAD tool, 
The data which the arbitrary tool of the aforementioned CAM tool, the aforementioned CAT tool, the 
aforementioned CAE tool, and the aforementioned CAPP tool creates The aforementioned CAD tool, the 
aforementioned CAM tool which were registered into the process control table which exists in the product 
data integration management database possessing the access-method table which manages the method which 
changes data into the format which suits this tool automatically when another arbitrary tool reads, Activation 
of the tool of the aforementioned CAT tool, the aforementioned CAE tool, and the aforementioned CAPP 
tool, Shutdown is controlled. And the aforementioned CAD tool, the aforementioned CAM tool, The data 
which the tool of the aforementioned CAT tool, the aforementioned CAE tool, and the aforementioned 
CAPP tool creates It stores in the field indicated in the aforementioned product data table in the 
aforementioned manufacture data integration management database. The tool motion-control manager 
ability which records the audit trail of the tool of the aforementioned CAD tool, the aforementioned CAM 
tool, the aforementioned CAT tool, the aforementioned CAE tool, and the aforementioned CAPP tool on a 
log file, The parts library management function to manage the aforementioned parts library table which the 
arbitrary tool of the aforementioned CAD tool, the aforementioned CAM tool, the aforementioned CAT 
tool, the aforementioned CAE tool, and the aforementioned CAPP tool refers to, In the development 
management framework wln£h possesses design B / M creation function which creates a bill of materials 
from the data which the aforementioned CAD tool creates The entry receptionist function to register the 
instance of the aforementioned WBS basic process which describes the work breakdown which received the 
event of development start and was decomposed into the smallest unit as finite business in the 
aforementioned process control table, The data control function to perform a data maintenance of the 
aforementioned product data table automatically, The development schedule status-control function which 
displays development schedule progress of the aforementioned product registered by the aforementioned 
entry receptionist function from the aforementioned process control table and the aforementioned log file, 
The data distribution FM which transmits the aforementioned data which the arbitrary tool of the 
aforementioned CAD tool, the aforementioned CAM tool, the aforementioned CAT tool, the 
aforementioned CAE tool, and the aforementioned CAPP tool creates to an external system according to the 
applicable status, The aforementioned CAD tool, the aforementioned CAM tool, the aforementioned CAT 
tool, the aforementioned CAE tool, The method which changes them automatically so that the data format 
which this tool has may be suited when another tool reads the data which the arbitrary tool of the 
aforementioned CAPP tool creates, The aforementioned product data table, the aforementioned process 
control table, the aforementioned statistical-data table, the aforementioned statistics master table, The man 
day estimation function to presume the man day of the aforementioned product registered by the 
aforementioned entry receptionist function from the aforementioned access method and the aforementioned 
log file, The man day statistical information capture function to collect the man day statistical information of 
the product developed in the past from the aforementioned process control table, the aforementioned 
statistical-data table, and the aforementioned log file, The evaluation statistical information capture function 
to collect the evaluation point informations on the product developed in the past from the aforementioned 
product data table, the aforementioned statistical-data table, the aforementioned access-method table, and 
the aforementioned access method, It is characterized by providing the statistical-analysis function to 
analyze the statistical information of the product developed in the past, and to register the analysis result into 
the aforementioned statistics master table from the aforementioned process control table and the 
aforementioned statistical-data table. 



[Translation done.] 
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EXAMPLE 



[Example] Next, this invention is explained with reference to a drawing. Drawing 1 is a block diagram 
showing one example of this invention. 

[0018] Drawing 2 shows the relation of the entry receptionist function in drawing 1 , a product data 
integration management database, a data control function, and the tool motion-control manager ability to a 
method. u# ^ 

[0019] Drawing 3 shows the detail of the process control table: in drawing 2 , a product process procedure 
master table, a product data table, a distribution address table, a parts library table, the access-method table 
that the product data integration management database constituted including a log file holds, a distribution 
management table, a statistical-data table, a statistics master table, the above-mentioned process control 
table and the above-mentioned product process procedure master table, the above-mentioned product data 
table, the above-mentioned distribution address table, the above-mentioned parts library table, and the 
above-mentioned log file. 

[0020] Drawing 4 shows the relation with design B / M creation function to the access-method table of the 
above-mentioned product data integration management database in drawing 1 and the above-mentioned 
process control table of the above-mentioned product data integration management database, and the above- 
mentioned product data table. 

[0021] Drawing 5 shows the relation of the product data table of the above-mentioned product data 
integration management database to the data distribution FM in drawing 1 , a distribution address table, and 
a distribution management table. 

[0022] Drawing 6 shows the relation of the above-mentioned tool motion-control manager ability to the 
development schedule status-control function in drawing 1 , the above-mentioned process control table of 
the above-mentioned product data integration management database, and the above-mentioned product 
process procedure master table. 

[0023] Drawing 7 shows the relation of the parts library management function in the above-mentioned 
development management framework to the access-method table and method of the above-mentioned 
product data integration management database in drawing 1 . 

[0024] Drawing 8 shows the relation of the above-mentioned process control table of the above-mentioned 
product data integration management database, and the above-mentioned product process procedure master 
table to the man day statistical information capture function in drawing 1 , an evaluation statistical 
information capture function, a statistical-analysis function, a man day estimation function, an entry 
receptionist function, the above-mentioned access-method table of the above-mentioned product data 
integration management database, a statistical-data table, and a statistics master table. 
[0025] The representation technique of a parentage in a version-control method is shown in drawing 9 . 
[0026] Next, with reference to drawing 2 , the relation of the above-mentioned entry receptionist function, 
the above-mentioned product data integration management database, the above-mentioned data control 
function, and the above-mentioned method and the above-mentioned tool motion-control manager ability is 
explained in detail. 

[0027] The tool motion-control manager ability 3 performs the motion control of the tool of the CAD tool 4, 
the CAE tool 5, the CAM tool 6, the CAT tool 7, and the CAPP tool 8, and an environmental control, and 
adds the function of the above-mentioned method reading to what is called from the former EDA (Electric 
Design Autometion) framework function. 

[0028] In the entry receptionist function 1, it is the function to register the newly developed product and to 
register the development process of this product, 

[0029] The product data integration management database 14 is what manages the data file 25 which each 
tool of the CAD tool 4, the CAM tool 6, the CAT tool 7, the CAE tool 5, and the CAPP tool 8 creates, and 
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its access technique. The process control table 15 which develops a product, is what described the work 
. *■ breakdown at the time of manufacturing, is equivalent to an operating flow management table, and exists 
from the former, The product process procedure master table 16 which offers the former data of the process 
control table 15, The product data table 17 with the structure seen by the filing system in EDA framework, 
In the distribution address table 47 which has managed the correspondence relation between a network 
address and a system, and is equivalent to the conventional object dictionary, and CAD tool The parts 
library table 49 which exists from the former is included, in CAD tool The access-method table 22 of the 
new definition which the access technique of data is specified and manages the method which is also a data- 
conversion program while the log file 20 which exists from the former is included, The start time of WBS 
basic process registered into the distribution management table 48 and the process control table 15 of the 
new definition which manages distribution to an external system, It is constituted including the statistical- 
data table 50 of the new definition which manages a finish time, accumulation working hours, a work man 
day, and the evaluation point of the process, and the statistics master table 51 of the new definition which 
records the statistical information parameter drawn from the product designed in the past. 
[0030] The data control function 2 performs automatically a data maintenance of the product data table 17 in 
the product data integration management database 14. 

[003 1] If an activate request 35^s received through I/O device 13, in order that the entry receptionist ' * 

function 1 may prepare a development of the product name specified by the activate request 35, it searches 

the process control table 15 in the product data integration management database 14, and confirms whether 

the instance 21 with the product name inputted by the entry receptionist function 1 exists. 

[0032] About an instance 21, when the instance 21 does not exist, in order that the entry receptionist 

function 1 may register a product name and WBS unit process into the process control table 15 and only an 

applicable affair may register it at a search key, it becomes an operator's 1 1 input work waiting. 

[0033] The standardization activities in the organization to which the above-mentioned WBS unit process is 

the work unit which constitutes development work of the above-mentioned product, and an operator 11 

belongs define clearly. Usually, the above-mentioned WBS unit process of a 100 number - a- 1000 number is 

registered into the process control table 15 per product. 

[0034] This WBS unit process is registered into the product process procedure master table 16. When only 
WBS unit-process relevance affair registers an instance 21 into the process control table 15 by the entry 
receptionist function 1, an operator 1 1 selects all the instances 36 by which the list reference display is 
carried out from the product process procedure master table 16 on I/O device 13. 
[0035] When not performing an arbitrary WBS unit process in the development process of the above- 
mentioned product, an operator 1 1 should just generate the abandonment event 29 on I/O device 13. 
[0036] Then, if an operator 1 1 generates the input end event 30, an instance 21 will be registered into a key 
only for an applicable affair in the above-mentioned product name and the above-mentioned WBS unit 
process in the process control table 15. 

[0037] A non-adopted flag is set to the process adoption flag of the corresponding instance 21 in case the 
above-mentioned arbitrary WBS unit process which especially the abandonment event 29 generated is 
registered into the process control table 15. An operator 1 1 can register the instance 21 of the process 
control table 15 easily by the above-mentioned technique. 

[0038] WBS unit process which will receive tool support if the entry receptionist function 1 registers the 
instance 21 of the quantity corresponding to the above-mentioned product and the above-mentioned WBS 
unit process into the process control table 15 is extracted, and the above-mentioned product name and the 
above-mentioned WBS unit process are packed into the product data table 17 in the above-mentioned 
product data integration management database, the process instance 18 of the applicable number of cases is 
packed into a key, and it registers. 

[0039] Whenever the tool of the CAD tool 4, the CAE tool 5, the CAM tool 6, the CAT tool 7, and the 
CAPP tool 8 generates newly the data file 25 relevant to the above-mentioned product, the store machine 
and the origin directory 26 of this data file 25, and the status are written down in this process instance 18. 
[0040] When it is going to start the tool of the CAD tool 4, the CAE tool 5, the CAM tool 6, the CAT tool 7, 
and the CAPP tool 8 for development start of an operator 1 1, the tool motion-control manager ability 3 starts 
as pretreatment. This tool motion-control manager ability 3 performs a starting control of each tool of a 
subordinate's CAD tool 4, the CAE tool 5, the CAM tool 6, the CAT tool 7, and the CAPP tool 8. 
[0041] This tool motion-control manager ability 3 performs the input request of the above-mentioned 
product name which rises and was sometimes inputted by the entry receptionist function 1 at the operator 
11. 

[0042] If the product name value 37 inputted by the entry receptionist function 1 is inputted through I/O 
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device 13, this tool motion-control manager ability 3 will search the process instance 18 of the product data 
table 17 to a key, and will carry out the list display of this product name value 37 at I/O device 13. An 
operator 1 1 selects the corresponding process instance 1 8 out of the above-mentioned list display. 
[0043] When reference of this process instance 18 can be performed and the above-mentioned store machine 
which is the arrangement place of a data file 25, and the origin directory 26 are indicated, the data file 25 
will already have existed. In this case, an operator 1 1 performs the input (the update displacement and either 
of the new editions are specified) of a version and the access technique specification 38 to this tool motion- 
control manager ability 3. 

[0044] Although the process instance 18 exists as a result of this tool motion-control manager ability's 3 
searching the product data table 17, when the above-mentioned store machine which is the arrangement 
place of a data file 25, and the origin directory 26 are not indicated, the above-mentioned WBS unit process 
which still corresponds will not be worked. 

[0045] In this case, an operator 1 1 inputs the store machine by which the data file 25 which is the store place 
of the data which each tool of the CAD tool 4, the CAE tool 5, the CAM tool 6, the CAT tool 7, and the 
CAPP tool 8 generates belongs, and the identifier data 39 of the origin directory 26 to this tool motion- 
control manager ability 3 through I/O device 13. 

[0046] This tool motion-control rrlanager ability 3 overwrites the store machine and the origin directory 26 1 ' 
which were inputted at the selected process instance 18. 

[0047] When especially the CAD tool 4 is unified and it is considering as the EDA framework 9, this origin 
directory 26 of the data file 25 in which this EDA framework 9 carries out a batch management is indicated. 
[0048] Then, since a data file 25 will be generated by this store machine and the origin directory 26, this tool 
motion-control manager ability 3 hangs a read&write lock on the selected process instance 18, and prevents 
from using it for it from other tools to them. 

[0049] Then, the tool motion-control manager ability 3 creates the key file 19 which described the above- 
mentioned product name inputted by the entry receptionist function 1 to the above-mentioned store machine 
and origin directory 26 subordinate. 

[0050] then, a subordinate's CAD tool 4 with which self has managed this tool motion-control manager 
ability 3 from the process instance 18 chosen by the operator 11, the CAE tool 5, the CAM tool 6, the CAT 
tool 7, or the CAPP tool 8 — in order to start a tool, the activation event 42 is published 
[0051] Whenever the tool motion-control manager ability 3 starts the tool of a subordinate's CAD tool 4, the 
CAE tool 5, the CAM tool 6, the CAT tool 7, and the CAPP tool 8, it generates the log record 24, and it 
appends it to the file 20 of the decided machine. 

[0052] A status ID item (start, an interruption, end), a tool ID item, an event time item, a product name item, 
and a login-name item are written in a file 20. 

[0053] The data file 25 created by the tool of the CAD tool 4 started by the tool motion-control manager 
ability 3, the CAE tool 5, the CAM tool 6, the CAT tool 7, and the CAPP tool 8 is created by the above- 
mentioned store machine and temporary file 27 with the another origin directory 26. 

[0054] However, in the process instance 18 to which the product data table 17 corresponds, it is the above- 
mentioned read&wite. Since it is locked, a data file 25 cannot be used from the tool of the CAD tool 4 
different from the above-mentioned tool in tool motion-control manager ability 3 subordinate's activation 
condition, the CAE tool 5, the CAM tool 6, the CAT tool 7, and the CAPP tool 8. 
[0055] The field where a temporary file 27 is stored is described at the key file 19. 

[0056] ** [ an end of processing with the CAD tool 4, the CAE tool 5, the CAM tool 6, the CAT tool 7, and 
the CAPP tool 8 / move / the data file 25 created with the CAD tool 4, the CAE tool 5, the CAM tool 6, the 
CAT tool 7, and the CAPP tool 8 / the tool motion-control manager ability 3 / from the store field of the 
temporary file 27 currently described at the key file 19 / to the above-mentioned store machine indicated by 
the process instance 18 and 

[0057] The tool motion-control manager ability 3 obtains the proper global name 23 which should have the 
data file 25 which the CAD tool 4, the CAE tool 5, the CAM tool 6, the CAT tool 7, and the CAPP tool 8 
create from the access-method table 22 in the case of this move treatment. 

[0058] Then, the tool motion-control manager ability 3 renames a data file 25 by the above-mentioned 
proper global name (23) and the version extension. 

[0059] In case the tool motion-control manager ability 3 is started as above-mentioned, when the above- 
mentioned store machine which stores a data file 25 in the process instance 18, and the origin directory 26 
are indicated, an operator 1 1 performs version specification and the input of the access technique to this tool 
motion-control manager ability 3. The value of the above-mentioned version extension is decided according 
to this ****** and this access technique. 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 1/30/2002 



Page 4 of 1 1 



[0060] Then, the tool motion-control manager ability 3 releases the above-mentioned read&write lock of the 
- * process instance 18 with which the product data table 17 corresponds, and changes it into the status more 
nearly accessible than other tools. Then, the pathname of the temporary file 27 indicated by the key file 19 is 
deleted. 

[0061] A data file 25 is indicated in the format included in the key file 19 to the above-mentioned version ' 
extension as described in drawing 9 . The greatest thing of this version extension is a latest edition, and 
when referred to using a method 31, the thing of this latest edition serves as an object. 
[0062] After that, the tool motion-control manager ability 3 generates the log record 24, and appends it to 
the file 20 of the decided above-mentioned machine. 

[0063] The data control function 2 starts on the machine by which the product data integration management 
database is mounted at the fixed spacing. 

[0064] If the data control function 2 starts, the data control function 2 will retrieve the product data table 17 
sequentially, and will obtain the pathname of the above-mentioned store machine indicated by the process 
instance 1 8 and the origin directory 26. 

[0065] Then, the data control function 2 checks presence of a key file 19 from the above-mentioned store 
machine and the origin directory 26 % 

[0066] When the data file 25 created with the CAD tool 4, the CAE tool 5, the CAM tool 6, the CAT tool 7, ' 
and the CAPP tool 8 moves to the above-mentioned store machine, store machine with the another origin 
directory 26, and the origin directory 28 and serves as data file 25a by the constraint on disk capacity, and 
product end, the data control function 2 carries out read lock of the applicable process instance 18 of the 
product data table 17. 

[0067] Then, this data control function 2 publishes the activation event 40 which starts the task 10 which 
searches for a key file 19. 

[0068] When the started task 10 discovers the above-mentioned store machine by which a key file 19 
belongs, and the origin directory 28, a task 10 hands over the information 43 on the above-mentioned store 
machine and the origin directory 28 to the data control function 2, and ends processing. 
[0069] The data control function 2 indicates the pathname of this store machine and the origin directory 28 
to the process instance 1 8 of the product data table 17. Then, the above-mentioned read lock is canceled. 
[0070] After starting the CAD tool 4, when an operator 1 1 refers to the data file 25 which the CAD tool 4 
created with the CAT tool 7 here, the tool motion-control manager ability 3 which has managed the CAT 
tool 7 searches the access-method table 22; 

[0071] Then, tool motion-control manager 3 function searches a method 31 for tool ID (ID of the CAD tool 
4) of a tool to link, and tool ID (ID of this CAT tool 7) of the tool of the subordinate who has managed self 
from the access-method table 22 to a key, and acquires the method information 44. When two or more 
applicable instances 45 of a method 31 exist, instance ID is also specified further and a method 31 is 
specified as the access-method table 22. 

[0072] Then, the tool motion-control manager ability 3 draws the above-mentioned store machine and the 
origin directory 26 from the process instance 18 corresponding to the above-mentioned tool (this CAD tool 
4) of the product data table 17. Then, the tool motion-control manager ability 3 performs the method call 41 
of the method 31 to which the above-mentioned drew the above-mentioned store machine and the origin 
directory 26 to the argument. 

[0073] From the method registration directory 32, then, the above-mentioned mortgage ****s method 31 It 
is developed on the memory 12 on the machine by which the data file 25 was stored. The data indicated by 
the data file 25 of the latest version of the above-mentioned tool (this CAD tool 4) of choice It is changed by 
the method 31, and it becomes the data.33 of the CAT tool 7, is developed on memory 12, and is transmitted 
to the machine which has started the tool motion-control manager ability 3 after that. 
[0074] The fraction depending on the data file 25 of a tool (tool 4) besides [ which was referred to in order 
to create data 33 ] the above-mentioned is not indicated by the data file 34 of the CAT data 33 newly 
created. On work, when these data 33 are needed, the tool motion-control manager ability 3 develops data 
33 on memory 12 through a method 3 1 to whenever [ the ]. 

[0075] The tool motion-control manager ability 3 is measuring the number of tasks on the partner machine 
by which the data file 25 of the above-mentioned tool wishing a link is stored just before reading the access- 
method table 22, and the amount of traffic of the network which connects the machine by which tool 
motion-control manager ability 3 is mounted. 

[0076] When it is late to develop data 33 on memory 12 through a method 31, in case the tool motion- 
control manager ability 3 performs a method 31, it has a performance top problem, the data file 25 
applicable to the disk and memory of the machine by which tool motion-control manager ability 3 is 
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mounted is copied, and data 33 are obtained after changing by the method 31. 

[0077] These data 33 can also be changed into the status that it does not volatilize. However, these data 33 
are usually deleted at the time of an end of the tool motion-control manager ability 3. 
[0078] As for the process instance 18 of the product data table 17, a read&write lock takes as mentioned 
above in that case. 

[0079] If drawing 4 is referred to, design B / M creation function 89 will output designs B/M on the basis of 
the result of PWB design. That is, in case the above-mentioned designs B/M are created, CAD data file 
which PWB design completed is needed. Activation of design B/M creation function 89 creates the above- 
mentioned designs B/M according to the following procedure. First, on the basis of product name ID54 
inputted from I/O device 13, from the process control table 15 ( drawing 3 ), design B/M creation function 
89 obtains WBS unit-process ID55 showing PWB design process, and displays the list of the WBS unit 
processes 55 on I/O device 13. An operator 1 1 chooses from this list WBS unit process which created the 
CAD data file 90 used as the former data of designs B/M91 (WBS unit-process ID55 is determined). 
[0080] Next, design B/M creation function 89 searches the process instance 18 which satisfies the 
conditions shown below to the product data table 17, and obtains the whereabouts (package machine EDS 7, 
origin directory 58) of the CAD data file 90, and used tool ID56 at the time of the CAD data file 90 creation. 
The aforementioned conditions are in agreement with what WBS unit-process IDS 5 of the product data table 
17 chose from WBS unit-process list in accordance with that into which product name ID54 of the product 
data table 17 was inputted from I/O device 13. Furthermore, design B/M creation function 89 searches 
what fulfills the following conditions 1 - the conditions 3 altogether to the access-method table 22, and 
obtains the method 31 which should be used for data conversion. That the aforementioned conditions 1 are 
what the "partition 93" of the access-method table 22 expresses PWB design to 9 and the aforementioned 
conditions 2 are that "used tool ID95" of the access-method table 22 is the thing and match which were 
obtained from the product data table 17 in that "self-tool ID94" of the access-method table 22 is what is the 
output tool of designs B/M91, and the aforementioned conditions 3. Design B / M creation function 89 reads 
the CAD data file 90, uses a method 31, extracts items (parts ID, a parts name, circuit notation, etc.) 
required for design B / M91 creation, after that, from the item, it uses parts ID of the CAD data file 90 as a 
key, performs exclusion of false parts, or an addition of parts attributes (parts unit price etc.) with reference 
to the parts library table 49, and creates designs B/M91. 

[0081] If drawing 5 is referred to, data distribution FM 52 will transmit manufacture data 60a created by the 
tool motion-control manager ability 3 using the CAD tool 4 which is having motion control performed, the 
CAE tool 5, the CAM tool 6, the CAT tool 7, and the CAPP tool 8 to the external system 53. This 
manufacture data 60a must be effective at the newest. Activation of data distribution FM 52 performs 
distribution of manufacture data 60a in the other systems 53 according to the following procedure. First, on 
the basis of product name ID54 inputted from I/O device 13, and WBS unit-process ID55, data distribution 
FM 52 searches the process instance 18 from the product data table 17, obtains the whereabouts (package 
machine ID57, origin directory 58) of effective manufacture data 60a, and creates the transfer file 59 by data 
copy. Next, on the basis of the system name 61 of the destination inputted from I/O device 13, data 
distribution FM 52 acquires the TCP/IP address 62 of this system from the distribution address table 47, and 
transmits the transfer file 59 to an alien system 53 (it becomes a data file 60). 

[0082] Furthermore, data distribution FM 52 obtains 63 versions of manufacture data 60a transmitted last 
time from the distribution management table 48 on the basis of product name ID54 of **, WBS unit-process 
IDS 5, and the system name 61, raises the 1 edition of 63 versions, and registers it. 

[0083] Moreover, abandonment of manufacture data 60a is performed according to the following procedure. 
Data distribution FM 52 extracts altogether the system name 61 which transmitted manufacture data 60a 
from the distribution management table 48 on the basis of product name ID54 and WBS unit-process ID55 
which were inputted from I/O device 13. Next, data distribution FM 52 acquires the TCP/IP address 62 of 
this system from the distribution address table 47 on the basis of a system name 61, and notifies 
abandonment of manufacture data 60a. Simultaneously, data distribution FM 52 considers the status 65 of 
the distribution management table 48 over a system name 61 as "abandonment", and registers it. 
[0084] If drawing 6 is referred to, the development schedule status-control function 66 can grasp easily the 
progress statuses, such as design work performed by the tool motion-control manager ability 3 using the 
CAD tool 4 which is having motion control performed, the CAE tool 5, the CAM tool 6, the CAT tool 7, 
and the CAPP tool 8. 

[0085] Activation of the development schedule status-control function 66 displays the list of the above- 
mentioned WBS unit processes from the process control table 15 on the basis of the product name 54 
( drawing 4 ) inputted from I/O device 13. An operator's 1 1 input of the completion scheduled day to each 
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above-mentioned WBS unit process by which the list display was carried out registers this completion 
. " scheduled day into the process control table 15 on the basis of the product name 54 and WBS unit-process 
1D55 ( drawing 4 ). 

[0086] When design work is advancing, the progress status list of the WBS unit processes 55 is displayed 
like the example 67 of a screen display. The interrelation of WBS unit-process ED55 is easily obtained from 
the product process procedure master table 16. 

[0087] The methods of registering the "completing date" item 68 for displaying the progress status on the 
process control table 15 differ by WBS unit-process ID55 with tool support, and WBS unit-process ID55 
without tool support. In WBS unit-process ED55 without tool support, the "completing date" item 68 which 
the operator 1 1 inputted with I/O device 13 is registered into the process control table 15. 
[0088] By WBS unit-process ID55 with tool support, it is as follows to it. When ending the design work by 
the CAD tool 4 first, operator 1 1 self chooses a work interruption for whether design work was completed, 
and inputs into I/O device 13. When the design work itself is completed, the tool motion-control manager 3 
registers automatically the day which completed design work as a '-completing date" item 68 of the process 
control table 15. This registration is not performed when work is interrupted to it. 

[0089] When drawing 7 is referred to, the parts library management function 96 is the tool motion-control 
manager ability 3, and is for changing into integration parts informations (a parts name, parts unit price, etc.) 
the parts information for every tool used with the CAD tool 4 which is performing motion control, the CAE 
tool 5, the CAM tool 6, the CAT tool 7, and the CAPP tool 8 (refer to the drawing 2 ), and managing it in 
the parts library table 49. 

[0090] If an operator 1 1 starts the product library management function 96, the right of registration will be 
judged by an operator's 1 1 login name. 

[0091] When the concerned right of registration exists, further, on I/O device 13, from WBS unit-process 
IDS 5 ( drawing 5 ) by which the list display was carried out, an operator 1 1 chooses the corresponding 
process ID and inputs the corresponding product name value 37 ( drawing 2 ). When inputted WBS unit- 
process ID55 is processed with title possible tool of library-izing, the demanded content of drawing of the 
applicable tool of WBS basic-process ID55 will be displayed on I/O device 13. Moreover, when it cannot 
process with a tool, an error will be returned to I/O device 13. 

[0092] If an operator 1 1 does the mouse click of the parts symbol drawn there, he will receive the input 
request of parts ID, used tool ID, and the parts attribute of a style of pacing from I/O device 13 further. 
Then, an operator 1 1 inputs an applicable value into I/O device 13. 

[0093] Then, the product library management function 96 obtains used tool ID56 from the product data table 
17 on the basis of the product name value 37 inputted from I/O device 13, and WBS unit-process ID55. 
Then, the access-method table 22 is searched with the following conditions 4 and the conditions 5, and the 
method 31 used by data conversion is obtained. "Partner tool ID95" ( drawing 4 ) of the access-method table 
22 is [ conditions / aforementioned / 4 ] in agreement with what was obtained from the product data table 17 
in that "self-tool ID94 n ( drawing 4 ) of the access-method table 22 is the parts library management function 
96, and the aforementioned conditions 5. If the product library management function 96 obtains a method 
3 1, it will read the CAD data file 90, will extract parts ID, a parts name, and a circuit notation from the data 
of a text format, will use the concerned parts ID and the concerned used tool ID as a key, and will register 
them into the parts library table 49. 

[0094] The product library management function 96 performs the following processing further [ except the 
item acquired from the CAD data file 90 ]. On the basis of the product name value 37 inputted from I/O 
device 13, the product library management function 96 reads the product data table 17 one by one, and 
obtains used tool ID56 corresponding to each WBS unit-process ID55. Then, the access-method table 22 is 
searched with the following conditions 6 and the conditions 7, and the method 3 1 used by data conversion is 
obtained. "Partner tool ID95" ( drawing 4 ) of the access-method table 22 is [ conditions / aforementioned / 
6 ] in agreement with what was obtained from the product data table 17 in that "self-tool ED94" ( drawing 4 ) 
of the access-method table 22 is the parts library management function 96, and the aforementioned 
conditions 7. 

[0095] If the product library management function 96 obtains a method 3 1, it will read data file 90a which is 
different in the CAD data file 90, will extract parts ID and other various data from the data of a text format, 
will use the concerned parts ED and the concerned used tool ED as a key, and will carry out additional 
registration in the parts library table 49. 

[0096] Drawing 8 shows the relation of the above-mentioned process control table of the above-mentioned 
product data integration management database, and the above-mentioned product process procedure master 
table to the man day statistical information capture function in drawing, an evaluation statistical information 

http ://www4 . ipdl j po . go.jp/cgi-bin/tran_web_cgi_ejj e 1 /3 0/2002 



Page 7 of 1 1 



capture function, a statistical-analysis function, a man day estimation function, an entry receptionist function 
- and the above-mentioned access-method table of the above-mentioned product data integration management 
database, a statistical-data table, and a statistics master table. 

[0097] The man day estimation function 74 presumes the man day of the product registered by the entry 
receptionist function 1 from the product data table 17 in the manufacture data integration management 
database 14, the process control table 15, the statistical-data table 50, the statistics master table 51, the 
method 31, and the log file 20. 

[0098] The man day statistical information capture function 71 is a function to collect the man day statistical 
information of the product developed in the past from the process control table 15 in the manufacture data 
integration management database 14, the statistical-data table 50, and the log file 20. 

[0099] The evaluation statistical information capture function 72 is a function to collect the evaluation point 
informations on the product developed in the past from the product data table 17 in the manufacture data 
integration management database 14, the statistical-data table 50, the access-method table 22, and the 
method 3 1 . The statistical-analysis function 73 is a function to analyze the statistical information of the 
product developed in the past, and to register the analysis result into the statistics master table 5 1 from the 
process control table 15 in the manufacture data integration management database 14, and the statistical-data 
table 50. 

[0100] When a series of development work of the product 69 inputted by the entry receptionist function 1 is 
completed and it becomes mass-production start, the activate-request event 42 to the man day statistical 
information capture function 71 from a production control system 70 occurs. According to the demand event 
42, the man day statistical information capture function 71 starts, and the following man day accumulating- 
totals processings are performed. 

[0101] There, list reference of the instance 36 which is equivalent to WBS basic process which stands on the 
key as for the adopted flag registered into the process control table 15 in the product name of a product 69 is 
performed. 

[0102] Then, the man day statistical information capture function 71 creates the instance 36 of the process 
control table 15, and the instance 76 of the statistical-data table 50 of this affair. The key items of the 
statistical-data table 50 are the name of a product 69, and the above-mentioned WBS unit-process ID. 
Moreover, as a data item of the statistical-data table 50, a process start time, a finish time, accumulation 
working hours, a work man day, the number of starts, a login name, and the evaluation point exist. Then, the 
man day statistical information capture function 71 searches an instance 76 for the name of a product 69 
from the statistical-data table 50 one by one to a key. 

[0103] The man day statistical information capture function 71 takes out two or more records 24 with the 
name of the same product 69 as the instance 76 which read the instance 76 from the record 24 of a log file 
20 after one affair reading ******, and the above-mentioned WBS unit-process ID, and counts the number 
of cases. Then, the man day statistical information capture function 71 calculates the activation start time of 
the beginning of the tool used by the above-mentioned WBS unit-process ID which corresponds from this 
record 24, the maximum finish time and accumulation working hours, the number of starts, and a work man 
day. Then, the man day statistical information capture function 71 indicates the above-mentioned activation 
start time, the above-mentioned maximum finish time and the above-mentioned accumulation working 
hours, the above-mentioned number of starts, and the above-mentioned work man day to the read instance 
76. The evaluation point item 78 is not set to the read instance 76. 

[0104] When the man day statistical information capture function 71 performs processing about the above- 
mentioned WBS unit process which does not have tool support among the instances 76 of the statistical-data 
table 50, the following housekeeping performs. As the 1st procedure, the man day statistical information 
capture function 71 searches the name of a product 69 for ID of the tool support WBS unit process which 
gets mixed up in this WBS unit process without the above-mentioned tool support from the process control 
table 15 to a key^ As the 2nd procedure, the man day statistical information capture function 71 searches the 
record 24 of a log file 20 for the name of the above-mentioned tool support WBS unit-process ID and the 
product 69 equivalent to the last process of this WBS unit process which were searched to a key, and 
deduces a finish time. As the 3rd procedure, the man day statistical information capture function 71 searches 
the record 24 of a log file 20 for the name of the above-mentioned tool support WBS unit-process ID and the 
product 69 equivalent to the back process of this WBS unit process which were searched to a key, and 
deduces a start time. As the 4th procedure, the man day statistical information capture function 71 calculates 
WBS unit-process working hours without the above-mentioned tool support, and deduces a man day from 
the difference of the above-mentioned last time and the above-mentioned start time. 
[0105] the finish time of the log record 24 with which the man day statistical information capture function 
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71 is equivalent to the tool support WBS unit process of the process before the above-mentioned when two 
. * or more log records 24 in which the above-mentioned tool activation is described exist in the 2nd above- 
mentioned procedure — checking — this finish time — large — and — the maximum — the log record 24 of the 
same tool support WBS unit process with a finish time is searched When it is able to search, the man day 
statistical information capture function 71 adopts the finish time of this log record 24. 
[0106] When two or more log records 24 in which the above-mentioned tool activation is described exist in 
the 3rd above-mentioned procedure, the man day statistical information capture function 7 1 checks the start 
time of the log record 24 equivalent to the tool support WBS unit process of the process after the above- 
mentioned, and searches the log record 24 of the same tool support WBS unit process with a start time 
[ smaller / than this start time / and minimum ]. When it is able to search, the man day statistical information 
capture function 71 adopts the start time of this log record 24. Moreover, also with WBS unit process 
without the above-mentioned tool support, when the record 24 of a log file 20 is created in electronic mail 
and a manual input, the man day statistical information capture function 71 uses this log record 24, 
calculates the above-mentioned activation start time, the above-mentioned maximum finish time and the 
above-mentioned accumulation working hours, and the above-mentioned number of starts, and calculates a 
work man day. 

[0107] The man day statistical information capture function 71 starts the evaluation statistical information 
capture function 72, just before ending the above-mentioned man day accumulating-totals processing. 
Within the data file 34 created or referred to, the CAD tool 4 used by the development phase of a product 
69, the CAE tool 5, the CAM tool 6, the CAT tool 7, or the CAPP tool 8 takes out the parameter 77 which 
affects this tool warm-up time most, and uses the evaluation statistical information capture function 72 as 
the evaluation point 78. 

[0108] The parameter 77 used as the evaluation point 78 and its calculation technique 79 are registered into 
the decided method 3 1 which exists in the method registration directory 75. The evaluation statistical 
information capture function 72 reads the name of a product 69 into a key for the statistical-data table 50 
one by one. Then, the evaluation statistical information capture function 72, draws a method 31 from the 
method table 22. Then, the evaluation statistical information capture function 72 calls this method 31 that 
exists in the method registration directory 75. Then, the evaluation point 78 is calculated. 
[0109] Then, the evaluation point 78 is returned to the evaluation statistical information capture function 72. 
Then, the evaluation statistical information capture function 72 reads the instance 76 of the statistical-data 
table 50 for the name of a product 69, and the above-mentioned WBS unit-process ID to a key, and indicates 
the evaluation point item 78. the instance 76 whose product 69 of the statistical-data table 50 corresponds 
work of the above [ the evaluation statistical information capture function 72 ] — it carries out to all When 
the method 3 1 which calculates the evaluation point 78 cannot be defined, the evaluation statistical 
information capture function 72 starts fixed value setting method 31a, and false evaluation point 78a is 
given. 

[01 10] The evaluation statistical information capture function 72 starts the statistical-analysis function 73, 
just before ending processing. This statistical-analysis function 73 receives activation, whenever the new 
data for a statistics are generated. To the process control table 15, this statistical- analysis fiinction 73 adds 
projection data processing about a pattern name item, and acquires all the pattern modality informations 80. 
Then, this statistical-analysis function 73 carries out list reference of the instance 36 of the process control 
table 15 which is in agreement with the first pattern indicated by all the pattern modality informations 80, in 
order to ask for the relation between the evaluation point 78 and a man day every pattern modality 
informations SQ of all. Then, this statistical-analysis function 73 calculates the natural-logarithm value 82 of 
the sum man day computed by the natural-logarithm value 81 of the evaluation point 78 which asks a key 
for all the instances 76 from the statistical-data table 50, and was indicated by this instance 76, and 
calculation in the above-mentioned WBS basic-process ID indicated by the instance 36 by which list 
reference was carried out. 

[0111] This statistical-analysis function 73 calculates the natural-logarithm value 82 of the sum man day 
computed by the natural-logarithm value 81 of the evaluation point 78, and the above-mentioned calculation 
from all the instances 76, and presumes the value of the proportionality coefficient Kpi of following the (1) 
formula, and the value of the exponent coefficient tpi using a least squares method. Moreover, distributed 
value sigmaNpi It asks. Kpi value, tpi value, and distributed value sigmaNpi By asking, the man day 
corresponding to the arbitrary evaluation point 78 can be presumed, the above — this statistical-analysis 
function 73 — every above-mentioned pattern ~ the instance 36 of the process control table 15 — all — 
receiving — moreover, all pattern modality informations a80 ****-- it processes to all patterns 
Nhpi=Kpi*(Pi) tpi .... For (1), however Nhpi, the presumed man day of WBS unit-process i under process 
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pattern p and Kpi are the proportionality coefficient of WBS unit-process i under process pattern p 5 and Pi. 
- * The evaluation point of WBS unit-process i under process pattern p and tpi are the exponent coefficients of 
WBS unit-process i under process pattern p. 

[0112] Then, it asks for all the instances 76 from the statistical-data table. 50, and this statistical-analysis 

function 73 is (2), (3), and (4) below. A formula is calculated. 

[0113] 

HD 

H D1I =NhJ pn /2 (Nhj Dil ) (2) 

i - 1 



However, Hpij The rate of distribution and Nhjpij to all the man days of WBS unit-process i of process 
pattern p product j The actual condition all man day of WBS unit-process i of process pattern p product j and 
Nps are all WBS unit-process instances of process pattern p. 
[0114] 

Z]H P i j 



Lp 1 J 

i=l J 



[0115] However, gammapi is the rate of mean distribution of WBS unit-process i of process pattern p. 
a fPl 2 = {2 (r P i-Hpn f 1 } /j (4) 



Then, this statistical-analysis function 73 registers process pattern p and the above-mentioned WBS unit 
process into the key for the following data 85, 86, 87, and 88 in the statistics master table 51. Then, the 
statistical-analysis function 73 ends processing. 

WBS unit process Proportionality coefficient of i (85) : KpiWBS unit process Exponent coefficient of i 
(86) : tpiWBS unit process Rate of mean distribution (87):gammapi variance value sigmaNpi of i, and 
distributed value sigmarpi (88) 

If the man day estimation function 74 is started, an operator 1 1 will perform the input of 69 products. Then, 
the instance 36 by which the man day estimation function 74 added the name of a product 69 to the key, and 
added unfinished [ "unfinished" ] or the "end" flag to STATUS flag from the process control table 15 is 
retrieved sequentially. 

[0116] Among instances 36, about the aforementioned tool support WBS unit process, the product data table 
17 is searched further and the process instance 18 is drawn as the man day estimation function 74 searches. 
Then, from the record 24 of the log file 20 corresponding to the name of the product 69 inputted as WBS 
unit-process ID with the process instance 18 read and applied, the man day estimation function 74 searches 
the start time and finish time of a tool, and calculates pre-forecast man day Nhbpi of applicable WBS unit 
process. The result is written down in the temporary file 83. 

[0117] When processing about the aforementioned WBS unit process which does not have tool support 
while the man day estimation function 74 searches an instance 36 one by one, it processes to the following 
housekeeping. As the 1st procedure, the man day estimation function 74 searches 69 products for the 
aforementioned tool support WBS unit-process ID which gets mixed up in this WBS unit process without 
tool support from the process control table 1 5 to a key. As the 2nd procedure, the man day estimation 
function 74 searches the record 24 of a log file 20 for the name of the aforementioned tool support WBS 
unit-process ED and the product 69 equivalent to the last process of this WBS unit process which were 
searched to a key, and deduces the last finish time. As the 3rd procedure, the man day estimation function 74 
searches the record 24 of a log file 20 for the name of the aforementioned tool support WBS unit-process ID 
and the product 69 equivalent to the back process of this WBS unit process which were searched to a key, 
and deduces the first start time, as the 4th procedure, the man day estimation function 74 has no above- 
mentioned tool support from the difference of the aforementioned last time and a start time ~ WBS unit- 
process working-hours guess is carried out, and pre-forecast man day Nhbpi ** is calculated The result is 
written down in the temporary file 83. by the above technique, when the man day estimation function 74 
starts, it has ended and begun — WBS unit-process working-hours guess is carried out [ aforementioned ], 
and pre-forecast man day Nhbpi ** is calculated Then, the man day estimation function 74 reads the method 
31 which asks for the evaluation point 78 from the method directory 75, and calculates the evaluation point 
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78 from the data file 34 by which the point is carried out by the process instance 18. Then, from the statistics 
, * master table 5 1 , the man day estimation function 74 searches the aforementioned process proportionality 

constant of the corresponding above-mentioned WBS unit process, and an exponent constant, and calculates 
forecast man day Nhapi after the above. The result is written down in the temporary file 84. then, the 
instance 36 by which, as for the man day estimation function 74, unfinished [ "unfinished" ] or the "end" 
flag added the name of a product 69 to STATUS flag obtained from the process control table 15 by the key - 
- the above-mentioned processing is performed to all 

[0118] The man day estimation function 74 performs after that a man day forecast of the aforementioned 
unsettled WBS unit process corresponding to the instance 36 which "it is unsettled" added to STATUS flag 
of the process control table 15. Then, pre-forecast man day Nhbpi the man day estimation function 74 is 
indicated to be by the temporary file 83, A comparison of post- forecast man day Nhapi indicated by the 
temporary file 84, And the parameter registered into the statistics master table 51, i.e., rate gammapi of 
mean distribution of WBS unit-process i, distributed value sigmaNpi, and distributed value sigmarpi Four 
parameters (5) which it pulls out and are the following, (6), (7), (8), and (9) A formula is calculated. 
1) It is drawn from each man day of a theoretical worst value aforementioned WBS unit process being 
independent as follows. 

n - " * 

Emax (Nha pt , Nhb pl ) + (Nhb sk /rok) - 

i C i Ok) 

D 

Z (Nhbpi* Tpi/r P k) + 

i 

ftp 

S {1. 96o rp i*j-°- 5 * (Nhb pk /r Pk ) } (5) 



however, k -- Nhbpk-Nhapk - the processes id and n of Max -- an instance 36 ~ "an end" or an "unfinished" 
flag — being attached . 

n 

Smax (Nha P ,> Nhb pl ) 4- <Nhb Dk /T Pk > - 

1 (1 Oij 
n 

£ (Nhb pk * Tpt/Tpk) (6) 

i 

2) A theoretical usual upper limit 



3) It is all WBS unit processes with which the "end" or the "unfinished" flag was attached to the instance 36, 
and the value of theoretical ******** i s (7) below. It is adapted when a formula is materialized. 
[0119] 



Nhbpi-Nha P i 



£1.86tfNPi* j 



-0.5 



■a) 



[0120] 



2Nhb„ + { {2 (Nha M /r tl ) } /n} * {E T ,i> 



(8) 



k- n + 1 



4) It is drawn from each man day of a theoretical best value aforementioned WBS unit process being 
independent as follows. 

2Nhb D ,+ { {X (Nhb„/T tl ) } /n} * 

i - 1 1-1 

U (r P k- 1. 9 6 a rpk *r 0 - 6 ) } (9) 
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Then, the man day estimation function 74 displays the value drawn on I/O device 13 with the value of the 
above-mentioned (5) 5 (6), (8), and (9) formula. Thereby, the forecast of a man day of an operator 1 1 is 
attained. Moreover, an operator 1 1 can guess the development cost of the development product 69 by the 
designs B/M91 which design B / M creation function 89 creates. 

[Translation done.] 
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* NOTICES * 

Japan Patent . Office Is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of one example of this invention. 

[Drawing 2] It is the related view of the aforementioned entry receptionist function, a product data 
integration management database, a data control function, and the tool motion-control manager ability to a 
method in the entry receptionist function of this invention, a product data integration management database, 
a data control function, and the one example of a method. 

[Drawing 3] They are a process control table, a product process procedure master table, a product data table, 
a distribution address table, a parts library table, the access-method table that the product data integration 
database constituted including a log file holds, a distribution management table, a statistical-data table, a 
statistics master table, the aforementioned process control table and a product process procedure master 
table, a product data table, a distribution address table, a parts library table, and the definition view of a log 
file. 

[Drawing 4] It is a related view with design B / M creation function to the access-method table of the 
product data integration database which is this invention and the aforementioned process control table of the 
aforementioned product data integration database, and a product data table. 

[Drawing 5] It is the related view of the product data table of the product data integration database to the 
concerned data distribution FM, a distribution address table, and a distribution management table in the one 
example of a data distribution FM among this inventions. 

[Drawing 6] It is one example of a development schedule status-control function among this inventions, and 
is the related view of the tool motion-control manager ability to the concerned development schedule status- 
control function, the process control table of a product data integration database, and a product process 
procedure master table. 

[Drawing 7] It is the related view of the parts library management function in the aforementioned 
development management framework to the access-method table and method of a product data integration 
database which are this invention. 

[Drawing 8] The man day statistical information capture function among this inventions, and an evaluation 
statistical information capture function, In and the one example of a statistical-analysis function, a man day 
estimation function, an entry receptionist function, the access-method table of a product data integration 
database, a statistical-data table, and a statistics master table Receive the aforementioned man day statistical 
information capture function which is this invention, an evaluation statistical information capture function, a 
statistical-analysis function, a man day estimation function, an entry receptionist function, the 
aforementioned access-method table of a product data integration database, the aforementioned statistical- 
data table, and a statistics master table. It is the related view of the process control table of the 
aforementioned product data integration database, and a product process procedure master table. 
[Drawing 9] It is **** about one example of the version-control method indicated by the key file among this 
inventions. 

[Drawing 10] It is the block diagram of the conventional example. 
[Description of Notations] 

1 Entry Receptionist Function 

2 Data Control Function 

3 Tool Motion-Control Manager Ability 

4 CAD Tool 

5 CAE Tool 

6 CAM Tool 

7 CAT Tool, 
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8 CAPP Tool 

9 EDA Framework 

10 Task 

1 1 Operator 

12 Memory 

13 I/O Device 

14 Product Data Integration Management Database 

1 5 Process Control Table 

16 Product Process Procedure Master Table 

17 Product Data Table 

1 8 Process Instance 

19 Key File 

20 Log File 

21 Instance 

22 Access-Method Table 

23 Method tc , 

24 Log Record 
25, 25a Data file 

26 Store Machine / Origin Directory 

28 Store Machine / Origin Directory 

29 Abandonment Event 

30 Input End Event 

31 Method 

31a Fixed value method 

32 Method Registration Directory 

33 Data 

34 Data File 

35 Activate Request 

36 Instance 

37 Product Name Value 

38 Version, the Access Technique Specification 

39 Identifier Data 

40 Activation Event 

41 Method Call 

42 Activation Event 

43 Directory Information 

44 Method Information 

45 Instance 

47 Distribution Address Table 

48 Distribution Management Table 

49 Parts Library Table 

50 Statistical-Data Table 

5 1 Statistics Master Table 

52 Data Distribution FM 

53 Other Systems 

54 Product Name ID 

55 WBS Unit-Process ID 

56 Used Tool ID 

57 Package Machine ID 

58 Origin Directory 

59 Transfer File 

60 Data File 

61 System Name 

62 TCP/IP Address 

63 The Number of Versions 

64 Date 

65 Status 
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66 Development Schedule Status-Control Function 
. ' 67 Example of Screen Display 

68 Completing Date 

69 Product 

70 Production Control System 

71 Man Day Statistical Information Capture Function 

72 Evaluation Statistical Information Capture Function 

73 Statistical-Analysis Function 

74 Man Day Estimation Function 

75 Method Directory 

76 Instance 

77 Parameter 

78 Evaluation Point 

78a False evaluation point 

79 The Calculation Technique 

80 All Pattern Modality Informations 

81 Natural-Logarithm Value of Evaluation Point Iir 

82 Natural-Logarithm Value of Sum Man Day 

83 Temporary File 

84 Temporary File 

85 Proportionality Coefficient of WBS Unit Process 

86 Exponent Coefficient of WBS Unit Process 

87 Rate of Mean Distribution of WBS Unit Process 

88 Distributed Value 

89 Design B / M Creation Function 

90 CAD Data File 
90a CAD data file 

91 Designs B/M 

92 Partition Flag 

93 Partition 

94 Self-Tool ID 

95 Partner Tool ID 

96 Parts Library Management Function 

97 Development Management Framework 



[Translation done.] 
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[Drawing 2] 
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[Drawing 7] 
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7T-OW09, no, ill S:»itt-t--5^->vi04 
r>{i/^hy 105 t0^»i:SrastfJK^7U— Ai7 — ^« 
ft§102 tcA^i-^o 

[0 0 0 3] Ktttt^7I/- — ^«|B102 fi, 
COC AD7-;W06, 106a, CAE7 — /V107 „ CAT7 
— /H08 <Dfe$rfZ>^r — 9 7 y 4 109a, 110, \\\<D 
*&fc*tfte£, K-fyZiMz. 3 ? << hV 105 (c^i~6 0 * 
<0&, V^< O^^Et5CAD7^H06, 106a<D 9 

1 a s i£ff £*x6o -fco>tt* % CAD7-/W06 J-J:9f£ 
^£^5^— * yr-f A409 (4, A^)^Hfc^-<u^ b 
yi05 ©ETfcffraSiT^o tWfflt5-<f CAD 



yH06 -CKW-dS»T Ufc«. B'JCDCAD^— ;H06a 
-C&X^ISff-^fT ^ ^CAD^-;H06at*M 
£ft,Z>7*— * 7 r 4 /ismahr* 4 hyios 

[0 0 0 4] C AD y-vH06, 106a£ffijB Lt, — ^CD 

102 ©1ST fcfc^ CAMS' — yni2JcJ: 9. BligfUiS^ 

— *7r-f/Ml3 Srf^*-t-5»fr«:, "fj^t Y V 105 

^7-Ml4, 114a£r^bT, CAM^-;H12 
w^hyil5 gBTfc^ t°— TSo □t-^f, 
7*-*:7r^/W09aifi5flFjaS;h,*. ^roffe, f^M6#123 
f±, = tT~ 7="— ^7r-OH09a&^L"C, CAM7 
-/W12 (7)^3g$rtrPo 

[0 0 0 5] CAM!y-;W12 <D%m*ft?U\^ 

ttr- *:7x^/W09a<Z>J#3$;&\ ^CAM7- 
/H12 @*-OJ^*(C*Sli-6fc«>, f^**123 f4^&7* 
n^All6 $r®tbi-6o KJ»^o^7A116 CO^tt) 

3 ttt, fftyn^7AU6 "C^W^:? x -OW17 £rf£ 
dcLfcSL SSCAMy- /W12 Sriijf^c CAM7 
— /H12 t»JCCSSUOC AM7- /V112a"e*aS-f*S*e* 

6a£/M£U CAM^- /H12a©fiE^i-5^SCtc:3ESlU 

[0 0 0 6] fcUigfl-jtt'&^U— A!7 — ^«|gl02 gfiT 
CO C AD ^—/W 06 ^ffr££*L3^--^:7 7^/W09 CO 

0^7-^116 . *W^*7r-f/Wl7 IT, W 

[0 0 0 7] *fcCAM7- /H12 tW57- /H18 

t»tt, ■7 f -*:7x-OH09 «rffiffii-5rfc)fc<, CAD 
v\ 

[0 0 0 8] Wt&m&7 W-^y — ^t^|fel02 f4, gBT 
COC AD7- /H06, 106aCO^lb, ^ihCOK)^^^iJ^]-t--5 
ft(cn^7r-f /W21 tCUn— K122 $rT^> KLTV^ 
<o ^W^yy^)^\2\ <7>rt*A»P>, CAD7 — /V106, 10 
6a-t^*b^)«ifP«rflfeB"t-S C 6 0 L^U^r 

-</n2i Mp^ioi totoftQmmvtvmT—* t lt 

Lfc^oT, ^p°pioi con^gm 

2 gBTC0CAD % >— /H06. 106a?r^^i-^f^^^i23 

ieA-r^gB^^ifeiMi25 ^itrmtsri 

Hffif SJtt, f^3S#123 COgG^^t(g^l25 T^fcx- 
^^TTC^^fflL, b<f4EDPA^m<^3i^l : ^v/^ 

[0 0 0 9] RtHK^7U— A!7 — ^««102 ISTCOC 
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/H06, 106a*S^^Ufc^— ^^r-f/H09, 109a 
109a, 110, Hl^rCO^COCO^^^r^SUTt^lR 

[0 0 10] ^iim^u^^^tc^^ifiv^^i^ 

ttitt, - 3 3 6 3 8 2-Z?r4±m&mfbtl, 

[0011] 

[36^a*#«feb±5 fc-TSWS] £*±RW bfctt3feft* 

[0 0 12] Jgl 7^—^^x^/^109,1093,110,111 

— ^8tffil02 SSTOC AD7^ /H06, 106a N CAE 
/W07 , CATy-M08 0>3rC-C#T1^5 tCii#* 
i\ CAM^— /H12, 112a^5 ff — ^7r-f ^113 Srfli 

A116,116a^oT^biE^^^tb^b-r, SfcT* 
-^^T^/W13 £>gf&#, TO^^TU^ 

& & 

[0 0 13] ^3fe<0*&t?(i, ^P^Oii^ 

«3^«!$BX»0>^SU±, ^*#123 <DMt5gE$ 

[0 0 14] *3(^, JK.&101 \Z&m 

*T—*vmii±, ^is#i23 *cft#LT*3f?, -r-^^ 

7>T/M09, 109a, 110, 111, 113iSHBS^ f^^S^ 
[0 0 15] 

CAD (Computer Aided Design ) /K C 
AM (Computer Aided Manufacturing) /V^ C 
AT (ComputerAided Testing) /l\ CAE 

(Computer Aided Engineering) s y — /K io^T/C 
APP (Computer Aided Process Planning ) V 

i:fflrlEra-««»^-i:-C«JR1f«*»3lL, EfrlBC AD 
MIS CAM7 — A\ HMECATy— ftjfSC 
AE7-/K tEC A P P y-^WjJt57-^ O* 



SECAMy— /K ffirlBCATy— /K MlBCAEry — 

/K Striae a p py- A-o^y— /is&iirjgirt&f*— 
mm^m v a v — ? cofs^co */ * t a icgsft-r s 

7*— * ^c^W^v^— * -i— ^ K:fc5^*T\ ii^i-^ff L/c 
(Work Breakdown Structure) gjzfc^n t7<OM^ 

•r&mtevm&th* wiscad^— ;k bwbcams'— 

A\ WIBCATy— /K Strf2 CAE7 — /K HfTlSCAP 

py-/Koety^^jjt57 f -^ 

[0 0 16] *38^fi. e«co»,aSrlS3S, *3Jctf«i6 

b. WWW-i-SrW-aob, Mp a p^i:stJ^(^-^#^ 

3S3c Srf^fifci- 5 m<Djtf— # & trSSt n a n ^ n ir ^ ^fli 
*^^^^ir, StflS^nir^^^^cop *>, CAD) 
/K CAM7-7K CAT7-/K CAE7-;K 

r;cAPpy-^©y - *s 6ii^ttw 

b, MI2^p p o^itflia^-^#^i:-e^M'(t^^l : S 
b. ffilBCADy— yK trllSC AM!V — A-% ffflSCAT 
hu IB CAE7 — A\ WIECAP Py— y^Sf^fig 

i-s-r-^^^^^i-^Mp^-^^t, Miac 

AD^-;K ttrlECAM^— fffiBCAT^— /K SfT 
IBCAEy— ItfflC AP Py-;V©#y-;^iffrt 

^ tf^^l : 3®bTV^Si3fIT KU^i\ Ifa^life 

^tclSfrb/c^n^tcov^, MIE^o-fe^ffa^JcS® 
S-rs^ff^-^^ir, a*Jcaftti-bfc»DpJ:?)a(W$ 
I2CAD7-/K BirfECAMy— /K MfB CAT7- 

/K WrsacAEy— /k fltrSEc app7- yvoesty— 
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^(C^^tLfcgtrfBC /K ttTfS CAM7 — /K 

trfacAT^— MiacAE^— iftfECAPP^ 

ibcad^— ttriacAM^— #j12cat^— 
;k MIScae^— ;k ftrisc ap p v y— jv<o 

IBCAD^-/K MIBCAM^-ZK ftfjfaCAT^ — 

/v. ifriacAE^— ttriBc app y — ju<o^y — )v<o 
^^mmt, tiri5CADy-/K fiiacAM^— 

A\ ftrfSCAT^— /K WIBCAEy— /K ^flBCAP 
i-flfflEW B S o ir x <o ? > ^ £r3£^-f £ 3i 

> h y zttmrn t , ttiiBMD^^-^^^-^^^-T- 

Sii**S«tgt, ffflB CAD7 — A\ WIS CAMS' — 
A\ ffllSCAT^— ;K flMBCAEy— /K miecap 

ftrlHC AD7- ;K |&ECAMy-/K H&IBCA 
T N y— /K WIBCAEy— /K WIBCAPP7- /U<D& 

S1-*§l!#X»«iJ©»SB£, «MB^n-fe^»3ffi^ mllB 

SEtf-?*— ^5<ttfitrlHu>/7 r ^^ve ) ^ astern 

[0017] 

[0018] m 2 H, [HI ^^)xy h y gfi-«fg, io<t 



[0 0 19] ^^(D^nir;*^^^ KiS^ 

AT*— ^tfr&tfs^— ^^^i-sr^irxy y 

yKSs EfSW^, &ti+7^^^ Steffi;** St fc, 

[0020] 0 411, 13 i ^(D^tj^m^—^m.-B-^M 

^— x<£>X^-fexy y y \z M~§~ Z> i^ff B /M 
-To 

[o o 2 i] Hsu, si i ^co^-^gajfta^fgic^- 
[0022] men, mi *<Dmm b mit^^aa^tc 

[0023] gi El i ^^tfr^p^-^^^a 
[0 0 24] m 8 ei i ^ox*astH»«iix*«te, 

[0 0 2 5] |S9*CH, /^ 3 yfS^^^5, 

[0 0 2 6] ^(c, |2^lt, mf^v h y g# 
ail, M^p r p ^ ^flx- ^ x , M&y*- 

[0027] y-^mftmrn-r^-^^mms tit c 

AD7^4 X CAE7- C AM^^-yV 6 , CA 

T^y— c app7- /^o©)^ij^ x m 

ftWWSrffS ^^i^EDA (Electric Des 

ign Autometion ) 7 — ^ t^ffHTV^ 

[0028] ^^hv&ttmmi tft mt^mm-r^ 
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[0 0 2 9] ®f D D D-X — pffi^m^— ^^<— * 1 4 fi. 
CAD7 — 4 x CAM!V-^6, CAT % y-;W, C 
AEy-yU5, C A P P 7*-yU8 

ir^S^l 5 ^nt^fl^lSOxf-^^i 
a t y t <5Efl7 K U-^* 4 7 t , CAD7-;v 

^4 8^. ^cHr^»a3&l 5lCS&&*XfcWB SS* 

JKttf-^5 0i:, iS^tetSm Ufc^&i 9*lffi£*L 

[0 0 3 0] ^-^tfSWffia tf±, SMp^— *»fr&1£ 
Sf*— 1 4 rtOjiii&T*— ^ 1 7 (Dy*— ^ ^ 1/ 

[0 0 3 1] ^ h yg#«til tt, A^fl3?: 

^m^—^^—^ i 4 efo^n-fe^^a^ i 5 &j&m 

[0032] ^>^^^ 2 l*M££LT^ftvM&-g\ 

[0 0 3 3] ffirSfiWBS^M&^o-fe^ttt, fEtf£§£p°o(£> 
IH5ff*«:i«t5M*tt©i <b T% 1 1 (Djjf 

T^Sfcar0fcS o ifi*\ ^nir^^S^l 5 KM:* — 
p p d S 9 ft W-^TOffT^W B S ;/ X2 ± * £3@ft £ 

[0 0 3 4] ^WBS^fynir^fj:, S^pZ/n ir 

"C, T/ciir^S^ 1 5 WBSlft^nt^lij: 



[0 0 3 5] m$&St&<om¥6i&m~C, tt«WB SiMfc^ 

1 3 ±-Cmm-f ^h29 SrSS^-Tftf* J: V \, 

[0 0 3 6] fp«# 1 1 $K A#»T>f ^ h 

[0 0 3 7] h 2 9C0^£Lfc#fcfcffift 

WBSlftyntXU, /nt^fIfl5l:W5 
K> ^tS^^^yT, 2 1 (^nir^/B:^^ 

[0038] ^>M)gft*teitt, yv-t^mmi 

5 (C iffi^Sa £ Wfi&W B S ItMfc:/ n -fe ^ (CStJS-f -5 ^fi 
»B S^ffi^n^^^^ — {cBt^W=JS<0^n-fe^-r 

? [0 0 3 9] ^nt^-Yy^^y^i 8l:fl cad 

/V4, CAE7- CAT7 

^77^^2 5^-7^ ^i^^f^l/^ hi) 

2 6^ «HBj5S|EA$*v5 0 

[0 0 4 0] l*5HI»M^0Dfci?)(CCADy- 
/^4, CAE7-/W5, C AM7' — /U 6 x CAT7-/U 

7, cap p y-/w8 ©y^jBft L J; 5 tts» 
■fe±d«5 0 ^7-;HMiv^-i;^ti 3 gar 

©CAD^4; CAE7-/V5, C AM7 — /l^ 6 N 
CAT7"/U 7 N CAP P % ^— /VZ<OQy<— /UCD&h±. 

[0 04 1] yV»^W»^*-^««B3ttir*> 

±tf {^^# llCxy^jj SM-WIg l "CA^j $ tu 
[0 0 4 2] AWMil 3^tT, =^>hV%:tfm 
/H&f^fflW"^* — ^-r«lfe3tt. ^Mp°p^M3 7^ar- 
*U AttJ*K«l 3-t^-K*^i-5. ifi, 

[0 0 4 3] ^pir^-fy^^y^ i 8 0*»dST# 
^cttF^^^-r h y 2 6 #SMfc$:h/c^£i& 
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*«te3fc*frU JR/ T 3 8<DAt! (IE 

[0 0 4 4] R^ — — ^Y«tt3dS»f» 

r-^17«U:^ zf >-*#^x l 

[0 0 4 5] *<Z>#^ flsjjfc* 1 1 tt, Affi;fcSM 1 3 
CAE y — A 5 ^ CAM7 

— /V6 N CAT7-/I/7, 

9f«-r5**ft^-». *j Jzt/jg^x *r hy 26^ 
mr—* 39^ «^-^»f^iWf»^*-^Y«i6 3 

[0 0 4 6] «y— ^Sbf^ffiW^^ — 3 A 

[0 0 4 7] #|ICAD7-;M^ITEDA7U 

^ 9 AS— ^flf^f- Z^yi A 2 5 (DR^^t*^ W 
^ h y 2 6*sgB«$^5 0 

[0 0 4 8] -^<D^ y 5 — ttyr^tvz 5fi, Kt&jlrt-^ 
jfeitfig/ST^ b y 2 6 tc. ^fc^ixsrfc 
tC35r5©-e % iliR^ixfc^n-ir^-f i 8 

«U tty-/H6ff»J«^^-t?^tttte3dS. read&;write 

[0049] ^<d«, ^— /v»f^«yw^*— ^■YWIBS 
h y 2 6BBT^f^tf;i-5o 

[0 0 5 0] -t<Z>$L »y-^»f^ffill«^*"^^«l|g 

4, CAE7 — A 5 v CAMy-;V6, CAT7-/V 
7, CAPPy— /U8 0^pmd^>— ^Srfi»"t-6fc*. 
jglft>f h 4 2 ^r^tTi-So 
[0 0 5 1] /uttf^ftlW^— ^-y«fi3tt, I2T 
£OCAD7-;M, CAEy-/U5, CAM7-;U6, 
CAT7-;l/7, C A P P y — /V 8 ©7- /H£:Sc*> ±lf 

[0 0 5 2] 77^^2 0 1:14, ^7^ — ^7ID^| 

[0 0 5 3] y-^»f^««I^*— ^^«fi6 3 f£ <fc 9 j£ 
CAE7 — /l* 5 „ CAM7- 
A6, C AT7 — }V 7 % CAPP7^807-/WC«J: 



SJjilfie^T^ h y 2 6 h\£ft)<n<r^tf7 V^rJ 
jvi 7t^^^ttrvKo 

[0 0 5 4] {IU fflli&T*— *^1 7 0^^-f-67 P nir 
8KtelitJjZ£read&;wite a 

JB ®J*£f& th 5 y — A- 1 f 2ft -5 C A D !V — >V 4 x 
CAE7-^5, CAM7-/1/6, CAT7^7, C 
AP oy-yvi»P)l4, f-^77-1'^2 5^ 

[0 0 5 5] y77^2 7*S#j[W$*L5ffi« 

[0 0 5 6] y—yuftf^®J»^— ^^«|6 3tt, CA 
D7-;M, CAE7^5, CAT 
C A P P x 7-/l/ 8 T£0^1^^jf§ ^ ^ ^ 
-^T^f^l 9 IC^d&tlT^^&Tlstf? !/77^2 7 
<0*MMWSa>&, T^o-fe^^^^^ 1 8{dfB^^tu 

fcstrafiftitt^i^v, *s«trj«fi^i'7 f ^ h y 2 6tC, C 

AD7^4, CAE7 ■ — A 5 N CAM7^6, CA 
T7-;U7, CAPPy-;U8-CM$iXfc7 f -i?77 

[0 0 5 7] R&f&&!£0|&, yufbf^ffiiJJp-^j}i— ^ 
^r»tB3tt, 7^^>yyKH2 2H, CAD7- 
^4, CAE7-;U5, CAM7-^6, C AT7 — 
7, CAPP^/U8iSMt57 f -^77^^2 5(0 

[0058] ^eco^, y-^mr^mm-^^— ^+atte3 

tt, f^77^2 5^ ttr^^W^o— (2 
3) t/^^ayM^TS^tSo 
[0 0 5 9] ftl^Oii 9 , Aib^J^^-v?^^ 

-^77^/U2 5lrMt5i»i-7^y x *5«fctfjg 
^7*-f h y 2 6 ]&Sl£«$;}XT^5#<e\ 1 1 

tt, »y-/i«f^0J»^*-^*|B3tc*fU )K* 
r^-fc*;£«fe<E>A;*j£rfT5. RJS*J£, ^7^t^ 

[0 0 6 0] ^£0^, /H6fp*I»^^— S^«f&3 
l^s Ia°pf- ^^1 7C0R^-r-5^ p D-fe^^>'^>?>'^ 
1 8 Oftf3$read&;writen 5/^ Sr^pgcL.^ 17-/^13 7 
^■fe^«rtB*«tt^1-5, t^i, ^77-f/H9i: 

Iam^^^TV^^7 t >'2K7 y 77>f^2 7 fiO^^^glJBfe 
[0 0 6 1] 7-^77>f/l'2 51*. ^7 7 ^H 9 

^MIT^!), 3/ K3 l Sr«ffiUT#flg$fuS4& 

[oo62] y—^mftum^*-^ *mm 3 f±, *<d 
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[0063] -&mmT*r-i? f gmmm2t>K 

m&'rj \s# b y 2 6 O/^ig £#£ 0 

[0 0 6 5] ^-^wsa^ 2 fi, atr»«irt^ 

-yy, ^o^tfie^^ is* b\) 2 6^^b, VT'ifl' 
1 9<0#tfE*flMM-*. 

[0 0 6 6] f f -f^^*fi±<o©Jj(&, SSfi»Tfc:J:!K 
CAD^U4, CAEy-;U5, CAM^^G, C 

u 2 6 tf»uo»iW^-»', ^jzt/je^lt 5 ^ h y 2 

ir^^V^^V^. 1 8 Srreadn y^t$ e 

[0 0 6 7] ^r^. ttf*— *«a«f&2tt, ^-^t 
-f/H 9&&m't'Z>**# 1 0£:^Itrr5£aifr^-<y h 

[0 0 6 8] ^ibb^c^^^ 1 OAS, ^~7T-rT/H 9 

WB^7*-f b y 2 8 #4 3 £r s y^-^WSm^ 
[0 0 6 9] ^-^tfSfll^ii, »*Mfr<i->y, J3J; 

[0 0 7 0] ::t^fll^ CAD^;U4iS:i 
fftLfc^L CAT7-;U7T, CAD7^40^t 
1t"f— ^-7r^;v2 5Sr#fi8i"S»^tt, CAT^ 

[00 7 1] -to^L A4Bff*J»^*— ^ 3«fg 

utv^y-w^/HD (cad'/ — a- 4 

CO ID) &#<DtfJgLT^-5IBT<Z>y— ^oy- A 

ID (RCAT7-/U7 0ID) S:*™(CT^-fe*y y 

yKS22i9, y y s> k 3 1 £r&3? u y y y Kum 
r^ir^y y y vm2 2^ stc^ 

[0072] y—^Sbf^iWW^— i^-y«IB3 

wt, igp 0 ^— 7cottr^^— ^ (Rcad!/ — /u 
4) ld*fjt£:-t"S^cr-fe^-f y;*^y* 1 8a>6, W3*» 
:fc<fctfi^^ U;? h y 2 6 £§i#^T3 0 

5l#^xfcy y y K3 loy y y k = — ^4 1 £fr 5 0 



[0073] nt, yyy KSfty* w h y 3 2 j: 

^2 S^ttittStlfc^^iO^*!) 1 2±tcjg§|$ 
y V * K3 l-C8Hft$ix-C\ CAT7 — /V 7 (Dy*— $ 3 

* — ^ -r ttiffi 3 co eft u r v ^ a ^ y y tc mm z 

[0 0 7 4] tr — y 3 3&ft&-tZ>Tcfr\Z.&m£ftfz, 

■f£«|S#H\ ^fc(cM^n6CATT-^ 3 3 60^— 
^7 7 ^^3 4fcfii|B*$;h,fcV\» fls£g_h, ^-^3 

ig 3 ^co^tc y y y k 3 i Lts y ^ y i 2 
jitr^-^ 3 3 ^Mis-rSo 
[0075] y—^mftmm^^—it-rmms^ 

y 2/ K^2 2 SrK^atfBHtr^, M^yy^^rM 
y±o^^^^<b, x y-/niij^J^^-^^^tg3o 

[0 0 7 6] y ^Hbf^«o»^*— i^^«tg 3 ft, y y 
v y K 3 i ^H^T-r^ tc^ 9 , tti6_bras*sfe D , y y ^ 
K3 i ^it, 7*—^ 3 3&y^ey 1 2±izmM'rz 

^ 3 3Sr»5 0 
[0077] ^f-^3 3it ^»3So«iiic:i-sr i 

[0 0 7 8] -^CO^ MiSt*— 70/Pt^y 
^^y^l 8(4^ ttf3^C0^lCread&;writen y # 
5. ' . 

[0 0 7 9] [El4^#M-r6i:, aSfi-BXM^^cMtgS 

WB^ff^T LfcCADf-^77^/WIi:/£ 

#Wtc:Ufc^ 0 r^KffB/Md5^$tL5 0 Kff b 
/Mf^fiR«tB8 9tt. AffiMH3^6A^J$ 
tbfcMp°p^ I D 5 45r^tcy p n-fe^§^i 5 ((g) 3) 
^f>, PWBfSttt^n-fe^SrlttWB S*tt^D-fe^ I 
D 5 5£r^T, Xmtimmi 3|CWBSWnt7 5 
5©— 5e**^i-«o ltttt— KtfB 

/M9 1 ©5cf-^i/ ( i:5CADf-^77>f;l'9 0^ 

oir^ I D 5 5 £&3fe) • 

[0 0 8 0] ft*cK«-B/Mf^fi6«ffi 8 9 14, ^ D " n ^- 
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^^^18^f U CADf — T ;V9 0 COBf 
& (^^ID5 7, jg^-f ^h!)58) 

U 3>o. JRfiT*— ^1 7 0WBSWnt7ID 
5 5ri*WB SWft^n-fe^— Jt30^3B^Ufct>©fc— ®C 
MIC, WB/MMli8 9tt, T 

yK3i&»5 0 SMB*fe#li:MU T^-tr^y y Kit 

fc. fltBB&# 2 £ fi, 7^WyyK$2 2© r i y 
— /WD94J jflS, SWB/M9 l^tttfj^— A^fcS 

lOTBftttstrau r^t^^y^Kt 

2 2 CO r^ffly— D95J Sfof-^^l 7ri> 

3k ^y^K3 1^U gS:fhB/M9 

#JfB WdID, IhJWIE** if) £«JffiU 

-t©^. WI§«t9CADf-^7r^^9 0OM 

& straws** <oii 
[0 0 8 D gi5^#^t"s<h, y^—^mmmmmms 

^fto^XTl^SCAD^— /U4, CAE7 — 5 „ CAM 
^-^6, CATS'— ^ 7, CAPP7^8^L 
Tffr& £ ftfcStf^— f 6 0a £r^S(Sco^*7^5 3 — 
(tsi3li"5t>OT?feSo RS^St*— * 6 0a tt*»r-ea>o 

2Srjeift-j-5t, ^T<o£a;@^l^ \^tc&^XttL$<'Xy L 
A 5 3 6 0a OffifSdSfi 1 *)^^, 7*-*E 

ft«««t65 2fi, £i\ Attl^Sai 3^P>A^$*L 
fcHn D D^ID5 4i: v WBSWnt^ID55^S 
tc* ^p°d^-^^ 1 7^^^o-fe:^-0^^v^ is?: 
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